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YVnEWOKD 

This  volunu'  of  eollcctt'd  scientific  coutrilmtions  |>r(»(lucc«|  l»y  lln» 
Surgical  Staff  of  the  Woman's  Hospital  during  1921-22  is  the  fourth 
of  the  series  and  consists  of  21  monoj^raphs  ])y  the  staff,  and  two  theses 
by  senior  students  of  Cornell  Vniversity  Medical  Colle^re  on  <*linical 
problems  assijrned  to  them  as  a  re(|uired  part  of  tlie  elective  course  in 
gyneeolopry  at  the  Hospital. 

The  entire  Staff  is  expected  to  en^rapre  in  clinical  research  and 
studies  from  our  increasinjrly  valuable  records  in  addition  to  their 
regular  work,  and  to  publish  them  each  year  in  the  various  scien- 
tific journals. 

Through  the  generosity  of  the  Board  of  Governors  we  are  enabled 
to  present  them  as  compiled  in  this  volume,  and  our  sincere  thanks 
are  due  them  for  their  aid. 

We  also  desire  to  express  our  thanks  for  the  courtesies  received 
from  the  publishers  of  the  American  Jotrxal  of  Obstktrics  and  Gyn- 

ECOI>OGY;    SURGERY,    GYNECOLOGY   AND    OBSTETRICS;    and    tllC    JoiRNAL   OP 

Urology.  Our  thanks  are  also  due  to  Dr.  George  W.  Kosmak,  editor 
of  the  American  Journal  of  Obstetrics  and  (iVnecolckjv  for  his  aid  in 
facilitating  the  publication  of  the  volume. 

George  Gray  Ward. 
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DEDU'ATION  OF  THK  MKMOHIAI.  TAHI.KT  TO  JAMKS  MARION 
SIMS  IX  THE  NKW  SIMS  OPKHATINCJ  TIIKATER 

OX  March  14,  1922,  n  clinio  was  j^iven  for  tlic  joint  nu'cting  of  the 
Philadelphia  aiul  Xew  York  Obstetrical  Societies  in  the  newly  re- 
oonstructeil  operating  theater  and  on  this  occasion  a  beautiful  bronze 
memorial  tablet  was  unveiled  and  dedicated  to  tlie  memory  of  James 
Marion  Sims,  the  Founder  of  the  Woman's  Hospital.  In  the  presence 
of  an  audience  composed  of  the  Fellows  of  the  two  Societies,  the  pro- 
fessional and  nursinp  staff  and  many  friends  of  the  hospital,  addresses 
were  made  by  Drs.  J.  Riddle  Goffe  and  Henry  C.  Coe,  Consultinpr 
Surpeons.  and  by  the  Chief  Surgeon  as  follows: 

Remarks  by  George  Gray  Ward 

In  my  annual  reports  to  the  Board  of  Governors  in  1919  and  1920 
I  called  attention  to  the  urjrent  need  of  increased  and  better  accom- 
modations in  our  surgical  amphitheatre  in  order  that  we  might  be 
enabled  to  carry  out  more  efficiently  the  important  teaching  function 
of  the  hospital  with  greater  safety  for  our  patients  and  more  com- 
fort to  our  visitors. 

The  o!d  operating  theater  was  too  narrow  for  safe  asepsis  and  tlie 
seating  arrangements  were  entirely  unsuited  for  the  purpose  of  pro- 
viding a  proper  view  of  the  operations,  and  comfortable  seats. 

Through  the  great  generosity  of  Mrs.  Frederick  Ferris  Thompson, 
the  Vice  President  of  the  Hospital,  the  amphitheatre  has  been  en- 
tirely reconstructed  at'  a  cost  of  approximately  $8,000.  Formerly, 
no  facilities  were  provided  for  the  proper  observation  of  plastic  gyn- 
ecological operations,  as  all  the  seats  were  placed  at  the  sides  of  the 
room  and  a  makeshift  was  necessary  in  order  that  a  few  observers 
could  see  the  work.  A  temporary  stand  was  placed  in  the  window 
for  this  purpose  and  the  visitors  had  to  pass  across  the  main  floor  of 
the  amphitheatre  in  order  to  reach  this  stand,  and  it  was  necessary 
to  place  screens  to  protect  the  tables  and  their  contents  from  the 
danger  of  contamination  and  consequent  sepsis. 

The  remodeling  of  the  operating  theater  has  widened  the  working 
space  by  approximately  six  feet  so  that  there  is  now  no  danger  of 
contamination  by  overcrowding.  Sixteen  comfortable  seats  have  been 
arranged  in  two  tiers  where  the  stand  was  formerly  placed,  and  the 
marble  work  has  been  carried  right  across  the  front  of  these  seats. 
A  circular  stairway  has  been  provided  just  outside  the  main  entrance 
of  the  theater  which  gives  access  to  all  the  visitors'  seats,  so  that 
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they  do  not  come  on  to  the  floor  of  the  operating  room  as  formerly. 
The  entire  room  has  been  repainted  and  the  Sims  memorial  tablet 
placed  over  the  main  doors  where  it  can  be  easily  read  by  all  visitors 
from  their  seats. 

It  seemed  that  the  remodelling  of  this  operating  theater  was  a 
fitting  opportunity  to  honor  the  memory  of  James  Marion  Sims,  the 
founder  of  this  hospital,  by  placing  in  it  a  memorial  tablet  remind- 
ing all  who  come  here  of  the  great  work  that  he  accomplished  for 
womankind. 

The  story  of  Sims,  you  doubtless  all  know.  How  in  Alabama  dur- 
ing the  years  1846  to  1849  he  struggled  to  find  a  way  to  cure  vesico- 
vaginal fistula  which  was  so  prevalent  and  was  considered  incurable. 
How  he  operated  on  negro  slaves,  keeping  them  at  his  own  expense. 
How  he  toiled  nearly  four  years  before  he  finally  succeeded  in  per- 
fecting the  technic  of  his  operation  so  that  he  was  able  to  cure  these 
cases. 

The  Sims  speculum  which  gave  him  the  required  exposure  and 
access  to  the  injury,  the  silver  wire  sutures  which  made  sterile  suture 
tracts  in  spite  of  no  sterilization,  the  self-retaining  catheter  which 
kept  the  field  of  operation  dry  during  the  healing,  are  all  ancient 
history  now,  but  we  should  not  forget  they  brought  relief  from  well 
nigh  intolerable  suffering  to  scores  of  women  who  had  abandoned  all 
hope  of  salvation  from  misery  in  this  world. 

Furthermore,  the  success  of  this  operation  led  to  the  development 
of  the  specialty  of  gynecology,  Avhich  up  to  that  time  had  not  ex- 
isted as  such.  Sims  came  to  New  York  in  1854  and  preached  his 
crusade  for  the  surgical  relief  of  woman  suffering  from  vesicovaginal 
fistula  with  the  result  that  this  hospital  w^as  founded  in  1855  and 
for  more  than  sixty-six  years  has  carried  on  its  beneficent  work.  The 
first  building  was  opened  at  83  Madison  Avenue  in  1855,  the  second 
in  1866  at  49th  Street  and  Lexington  Avenue,  and  the  present  build- 
ings were  opened  in  1906. 

Sims  blazed  the  path  and  showed  the  way  as  no  gynecological 
surgery  prior  to  his  day  had  made  any  impression  on  surgical  prac- 
tice, but  no  sooner  was  the  hospital  opened,  as  the  original  records- 
show,  than  gynecology  began  to  develop  with  amazing  rapidity  un- 
der the  able  investigations  and  clinical  research  of  Emmet,  Peasley^ 
Noeggarath,  Thomas,  and  their  successors,  until  it  has  reached  its 
present  high  plane  in  scientific  medicine. 

It  is  therefore  fitting  and  proper  that  we  should  commemorate 
this  man's  work  by  the  placing  of  this  memorial  tablet  in  this  hos- 
pital, as  he  was  its  Founder  and  also  the  Founder  of  Modern  Gyne- 
cology. 
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Rkmarks  nv  J.  Rinni.K  Cioffk  \ 

The  jrrt'at  ndvnnro  in  tho  iirf  of  Olistctrics  throiiKh  the  invention 
of  the  obstetrie  foreeps  and  the  nppliention  of  nsepsis,  hns  fortunately 
rendered  the  oeenrrenee  of  vesieova>?inal  fistula  a  somewhat  rare 
phenomenon,  but  unfortunatrly  \]\o  aecidents  of  obstetrics  are  still 
with  us  and  afford  a  field  for  the  best  elTorts  of  the  jjyneeolojfist.  It 
is  so  customary  to  associatt*  the  nanic  of  Dr.  Sims  witli  the  operation 
upon  vesieovajrinal  fistula  that  the  other  fields  of  his  endeavor  are 
apt  to  remain  obscure  and  forgotten.  Dr.  Sims  was  a  broader  man 
than  that  and  early  interested  himself  in  the  abdomen  as  a  field  of 
operation.  In  his  early  experience  he  had  to  deal  with  an  advanced 
ease  of  abscess  of  the  srall  bladder,  lie  recojrnized  the  emerfrency  of 
tlie  situation  and  unhesitatiiij;ly  made  an  incision  thron*rh  the  ab- 
dominal  wall,    instituted    drainajre    and    thereby    saved     his    patient. 

After  resijrning  from  the  Woman's  Hospital,  in  resjionse  to  many 
urgent  invitations  Dr.  Sims  went  abroad.  AVliile  there  busily  en- 
gaged in  Jemonstratin^^  his  operation  to  the  suifrcons  of  Euroi)e  in 
all  its  various  capitals,  the  Franco-Prussian  War  arose.  Dr.  Sims  at 
once  recognized  the  opportunity  that  this  would  prive  to  try  out  his 
ideas  upon  gun-shot  wounds  of  the  intestines.  With  the  consent  of 
both  parties  to  the  conflict  he  oi'ganized  a  Neutral  International 
Ambulance  for  the  purpose  of  rescuing  all  cases  of  gun-shot  wound 
of  the  abdomen  and  submitting  them  to  immediate  operation. 

As  assistant  ambulance  surgeons  he  secured  the  services  of  Dr. 
West,  a  graduate  of  the  Woman's  Hospital,  whom  he  had  taken  with 
him  as  his  assistant;  also  Dr.  Paul  ^lunde,  who  was  at  tliat  time 
studying  in  German  Clinics,  and  others.  This  Neutral  Ambulance 
found  little  consideration  at  the  hands  of  the  regular  army  surgeons 
but  it  did  succeed  in  picking  up  a  number  of  cases  of  gun-shot  wound 
of  the  abdomen,  and  by  prompt  surgical  interference  saved  many  lives. 

This  leads  up  to  a  dramatic  incident  in  the  life  of  Dr.  Sims.  Dou))t- 
less  some  of  you  will  remember  the  history  of  the  shooting  of  President 
Oarfield  on  the  fourth  of  July.  1881.  President  CJarfield  lived  for  many 
days  and  was  taken  to  Long  Branch.  N.  J.,  where  he  could  have  the 
best  of  ocean  air  and  refreshing  breezes  as  well  as  the  attendance  of  a 
corps  of  the  best  surgeons  of  the  land.  Finally  in  the  course  of  the 
treatment  it  was  reported  in  the  morning  papers  that  a  spot  of  gan- 
grene had  developed  in  the  lower  right  hand  quadrant  of  the  abdomen. 
This  was  also  reported  in  the  European  papers.  When  it  came  to  the 
notice  of  Dr.  Sims  he  immediately  cabled  to  the  attending  surgeons, 
**Cut  down  over  the  spot,  remove  bullet  and  drain."     Not  one  of  the 
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attending  or  consulting  surgeons  was  willing  to  take  that  responsibility 
and  the  entire  staff  hastened  to  criticize  the  suggestion  for  its  rash 
audacity.    The  patient  died. 

The  following  autumn  Dr.  Sims  returned  to  America  and  announced 
to  the  profession  that  at  the  first  meeting  of  the  N.  Y.  Academy  of 
Medicine  he  would  read  a  paper  in  defense  of  the  position  he  had  taken 
in  the  Garfield  case.  It  proved  to  be  a  great  meeting,  and  I  had  the 
good  fortune  to  be  present  and  the  satisfaction  of  coming  into  his  pres- 
ence and  seeing  and  listening  to  his  masterful  defense.  How  well  I 
remember  the  occasion  and  the  man.  He  was  rather  under  the  aver- 
age size  but  straight  and  upstanding  in  his  bearing,  with  a  high 
forehead,  keen  gray  eye,  with  heavy  eyebrows,  and  an  inspiring  face. 
Time  does  not  permit  me  to  go  into  the  details  of  the  discussion. 
Dr.  Sims  maintained  his  position  by  reciting  his  experience  in  the 
Franco-Prussian  War  and  the  few  lives  that  he  had  saved  by  prompt 
surgical  operation  in  gun-shot  wounds  of  the  abdomen.  Not  one  of 
all  the  company  of  all  the  prominent  surgeons  who  were  present 
supported.  Dr.  Sims  in  his  contention.  On  the  contrary  "every  one 
denounced  his  attitude,  holding  fast  to  the  old  hypothesis  that  by 
prompt  operation  he  was  adding  shock  to  shock  and  unjustifiably 
jeopardizing  the  life  of  the  patient. 

In  speaking  recently  to  Dr.  John  A.  Wyeth  about  this  meeting  at 
the  Academy  of  Medicine,  he  said,  ''I  was  present  and  walked  away 
from  the  Academy  with  a  trio  of  remarkable  men,  who  discussed 
the  paper  in  a  friendly  fashion.  I  heard  this  conversation:  'You  are 
a  brave  man  to  advise  such  surgery,  but  the  profession  will  never 
follow  you.'  This  from  Dr.  James  R.  Wood  to  Dr.  J.  Marion  Sims, 
who  replied,  'You  are  all  wrong,  Wood.  It  is  bound  to  come.  You 
and  I  may  not  live  to  see  it,  but  it  will  come.'  Lewis  A.  Sayre  in  his 
earnest  way,  said,  'Sims,  you  are  right.'  " 

Dr.  Sims'  suggestion  was  destined  to  bear  fruit  in  its  practical 
application,  and,  as  we  all  know,  is  now  the  recognized  surgical  pro- 
cedure in  all  cases  of  gun-shot  wound  of  the  abdomen  if  seen  before 
they  have  passed  the  condition  of  possible  relief. 

Remarks  by  Henry  C.  Coe 

I  saw  and  heard  Dr.  Sims  many  years  ago  for  the  first  and  last 
time,  and  so  vivid  is  my  impression  of  that  great  man,  that  I  shall 
simply  tell  you  how  he  seemed  to  me. 

Forty-one  years  ago  the  class  in  Gynecology  in  the  old  Harvard 
Medical  School  sat  on  the  hard  benches  waiting  for  our  teacher,  Dr. 
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"William  IT.  "Rnkor.  one  of  \hv  mnny  int«Tnos  of  tlio  Womnn*s  Hospital 
who  have  brouplit  honor  to  thoir  Alinn  Miitrr.  The*  door  oponod — 
behind  Dr.  Hnker  walked  an  alort.  stocky  man.  not  nnliko  my  old 
friend.  Pr.  CiofTc.  Onr  professor  introdtuMMl  him  ns  his  "former 
teacher  and  Attendinyr  Surjreon.  Dr.  J.  Marion  Sims,'*  and  said  that 
he  had  asked  him  to  talk  to  us  on  a  theme  of  his  own  ehoosinp.  Tt 
was  the  diafrnosis  and  treatment  of  cani-er  of  tlie  eervix  nteri.  of 
whieh  we  had  seen  a  few  eases  in  the  Dinie.  We  had  heard  of  the 
speaker.  h\\\  knew  nothing  of  him  as  a  ])i()iieer  in  pyneeolojry. 

You  are  familiar  with  his  beautiful  statue  in  Bryant  Park,  haek  of 
the  Public  Library,  with  liis  <rrave.  tlioujrbtful  face  and  rather  sad 
expression.  It  represents  the  famous  surjreon  in  a  meditative  mood. 
AVe  saw  him  in  action,  with  sparklinjr  eyes,  incisive  speech,  melo- 
dious voice,  and   contagious  enthusiasm. 

VTe  were  familiar  with  jrreat  men  in  those  days,  for  we  met  daily 
and  touched  our  hats  to  Holmes,  the  majestic,  frreat-hearted  Pliillips 
Brooks,  to  that  fine  jrentleman.  Russell  Lowell,  and  to  the  ''modern 
John  Knox."  Edward  Everett  Hale — not  realizinpr  then  that  they 
were  Immortals.  The  students  avIio  numbered  anion?  their  lecturers 
Oliver  Wendell  Holmes.  Henry  J.  Bijrelow.  Fitz.  and  several  brijrht 
younjr  teachers  who  afterwai-d  became  famous,  were  somewhat  crit- 
ical, but,  boys  as  we  were,  Ave  at  once  recofrnized  the  fact  that  we 
Avere  listening  to  no  ordinary  speaker. 

I  shall  not  attempt  to  repeat  the  substance  of  his  lecture,  for  it 
would  be  beyond  my  powers,  and  this  reminiscence  is  only  that  of  a 
medical  student.  The  hour  passed  (juickly,  for  we  were  simply  fas- 
cinated by  his  treatment  of  a  subject  now  trite.  The  only  opera- 
tion for  the  relief  of  cancer  of  the  cervix  in  those  days  Avas  hiprh 
amputation.  Hysterectomy  was  reg:arded  as  absolutely  experimental 
and  the  mortality  was  terrible. 

The  bell  ran?  for  the  close  of  the  lecture  and  the  Professor  of  Ob- 
stetrics, Dr.  Reynolds  (the  father  of  tlie  present  Dr.  Reynolds),  walked 
in,  to  be  greeted  with  cries  of  "Ho  on!  Go  on!"  The  courteous 
gentleman  of  the  old  school  promptly  urjred  Dr.  Sims  to  fill  his  hour 
also,  and  he  did. 

What  lecturer  before  or  since — and  Sims  never  held  a  Pliair  in  a 
medical  school — could  hold  a  class  of  restless  students  for  two  hours? 

He  bowed  to  us.  the  door  opened,  and  he  passed  from  our  mortal 
Tision  forever. 
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You  remember  when  we  used  to  read  in  Virgil  and  Homer  hoAv  the 
gods  assumed  the  shapes  of  men  and  came  down  to  talk  with  mortals. 
Their  divinity  was  recognized  only  as  they  departed.  So,  in  a  dim 
way,  we  felt  as  the  door  closed,  that  we  had  met  face  to  face  one  who 
was  endowed  with  the  genius  which  made  him  one  of  the  Immortals. 


niYSl()L<u;Y  TIIK  HASIS  OK  KlTrHK  (JYNKCOLOCiY* 
Hy  (JKORtiK  (Jray  Ward.  M.l).,  F.A.C.S. 

t'hirC    SiirRroii 

MY  earliest  jryneeolojjieal  aMpirations  were  the  result  of  the  stimu- 
lus reeeived  from  one  of  our  Founders,  Alexander  J.  ('.  Skene. 
Amou^r  my  earliest  medical  memories  the  Ameriean  CJyneeoloj^ieal 
Society  stands  forth  indelihly  stamped  on  my  mind  as  the  apotheosis 
and  acme  of  seientifie  acumen  in  all  that  related  to  the  functions  an<l 
disorders  peeidiar  to  women.  I  can  well  rememlxT  the  awe  with 
which  I  heard  narrated  the  details  of  the  meeting?  of  1802  which  was 
held  in  Hrooklyn.  I  was  deeply  impressed  with  the  lofty  position 
and  seientifie  attainments  which  were  a  ''sine  (jua  non"  to  Fellowsliip. 
I  am  frank  to  state.  1  was  fired  with  an  aml)ition  that  some  day  I 
mi^ht  aspire  to  hecome  one  of  that  select  company  of  savants.  It 
•seems  a  far  cry  from  that  time  to  the  present,  and  how  much  lower 
the  altitude,  and  how  much  humhler  our  attainments  appear  when 
viewed  from  this  end. 

To  attain  Fellowship  in  our  beloved  Society  was  indeed  a  cherished 
honor:  to  be  entrusted  w^ith  the  responsible  and  arduous  duties  of  the 
Secretaryship  was  a  mark  of  your  confidence  and  trust,  and  became  a 
labor  of  love;  to  become  your  Presiding  Ofificer  is  to  receive  the  hijrh- 
est  honor  you  can  bestow,  and  my  unworthiness  and  its  unexpected- 
ness only  serve  to  accentuate  my  deep  feelinors  of  appreciation  and 
thanks  for  this  sijrnal  mark  of  your  esteem. 

During  the  past  year  all  of  our  Active  Fellowship  may  still  answer 
*'A(1sum,^'  but  two  of  our  Honorary  Fellows  have  entered  into 

"that  sweet  sleep  that  medicines  all  pain." 

On  June  23.  1921,  Seth  Chase  Gordon,  a  former  President  and  a  Fellow 
•since  1888.  and  an  Honorary  Fellow  since  1915,  pas.sed  to  his  eternal 
rest  at  his  home  in  Portland  Maine,  in  his  ninety-first  year;  and  Ben- 
net  Bernard  Browne,  elected  to  Fellowship  in  1881,  and  an  Honorary 
F'ellow  since  1912,  died  in  Baltimore  on  March  10th,  at  the  ajre  of 
seventy-nine.  They  lived  long  lives  of  usefulness  to  Avomankind  and 
they  loved  this  Society  which  was  honored  by  their  membership. 
Their  memories  will  remain  as  an  inspiration  to  us. 

This  yearly  toll  that  Nature  exacts  from  our  roll  of  elder  Fellows 
serves  but  to  remind  us  that  the  men  who  in  the  earlier  years  built  the 
foundations  of  this  Society  on  a  bed  rock  of  real  scientific  attainment, 
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a  spirit  of  research,  and  irreproachable  personal  character,  are  rapidly 
becoming  but  memories.  Of  the  thirty-nine  Founders  but  one  is  alive 
today.  Our  ranks  are  filling  with  younger  generations  and  it  behooves 
us  to  take  care  at  this  stage  of  our  existence  as  a  Society  to  carefully 
study  the  history  of  our  earliest  years  in  order  that  we  may  fully  ap- 
preciate the  wisdom  of  our  Founders  and  the  ideals  and  principles 
upon  which  this  Society  was  launched.  That  their  wisdom  was  sound 
is  proved  by  the  fact  that  we  are  approaching  our  fiftieth  anniversary 
and  are  in  a  vigorous  state  of  health  despite  the  storms  and  gloomy 
prognostications  we  have  often  encountered. 

At  this  time  of  general  unrest  when  the  tendencies  are  everywhere 
manifest  to  overturn  the  old  order  of  things,  to  push  conservatism  to 
the  wall  and  to  lean  toward's  socialism,  I  believe  our  Society  is  in 
danger  of  losing  its  prestige  and  the  high  position  which  its  Fellow- 
ship implies,  if  those  who  are  entrusted  with  its  guidance  fail  to  grasp 
the  intent  of  its  Founders  and  deviate  from  the  compass  directions 
they  laid  down. 

Let  us  glance  back  and  study  the  words  that  have  been  uttered  by 
some  of  the  Founders  relating  to  this  matter.  At  the  inaugural  meet- 
ing for  the  foundation  of  this  Society  held  in  New  York  on  June  3rd, 
1876,  Chadwick  of  Boston,  to  whose  happy  inspiration  the  Society 
owes  its  birth,  said,  ''It  has  been  generally  conceded  to  be  better  for 
our  Society  to  have  a  restricted  membership  and  to  require  high  qual- 
ification in  the  candidates  for  admission.  By  this  means  membership 
will  come  to  be  coveted  and  our  discussions  more  profitable." 

The  distinguished  first  President  of  the  Society,  Fordyce  Barker, 
in  the  first  Presidential  Address  said,  ''Without  insisting  that  our 
selection  of  members  should  depend  solely,  or  even  chiefiy,  on  the  lit- 
eracy quality  of  the  candidate,  we  surely  may  demand  that  one  who 
has  acquired  such  a  reputation  as  to  make  him  a  desirable  member  of 
the  Society  should  furnish  such  written  justification  of  that  reputation 
as  would  merit  a  place  in  our  Transactions  *  *  *  the  status  of  this 
Society  in  the  Scientific  world  will  be  determined  by  the  character 
and  value  of  the  papers  published  in  its  Transactions  and  by  the  tone 
and  ability  of  its  discussions,"  and  again,  he  warned  the  Fellows  of 
the  importance  of  care  in  the  selection  of  only  those  who  have  won  a 
right  to  Fellowship  by  a  conceded  personal  and  professional  eminence, 
and  not  those  who  give  promise  as  to  the  future, — "as  they  can  afford 
to  wait  until  time  has  demonstrated  that  the  buds  and  blossoms  of 
youth  have  developed  the  fruit  which  ripens  in  an  established  reputa- 
tion with  the  profession  at  large.  Honors  cheapened  by  being  made 
common  are  but  slightly  esteemed."    He  further  says,  "In  a  Society 
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of  this  kind  in  whirh  Fellowship  is  rfstrictocl  t<»  a  small  number,  it  is 
of  vital  importaniM*  that  all  shnuhl  he  aetive  w<»rkinjr  members/* 

Skene  in  his  Pn^sideiitial  A<l<lress  remiinhMl  the  S<»eiety  that  it  wan 
the  (lesion  of  the  lM»niulers  that  it  should  )»<•  <b'V(»te<|  to  the  advance- 
ment of  Hcienee  and  art  and  thr  cult i vat i«»!i  of  th<*  hiudier  social  ele- 
ments of  life  and  he  warned  against   the  careless  selection  of  Fellows. 

Wilson,  another  Founder,  believed  that  as  it  was  by  invitation  that 
the  Society  was  formed.  •  •  •  tjuit  it  should  be  by  invitation 
continued. 

Our  Foiniders  in  their  wisdom  considered  that  a  thesis  dcmoiistratinjr 
the  titness  of  a  candidate  should  be  i-c(juircd  ff)r  Fcllowsliip.  This 
was  a  requisite  for  forty  years,  until  in  lUKi  this  rc(|uin'nicnt  was  done 
away  with  for  su])posedly  pood  and  sufticient  reasons.  Hut  while  it 
may  be  admitted  that  this  re(|uisite  was  often  unnecessary  and  super- 
fluous, and  even  absurd  in  the  case  of  men  of  acknowledged  pre- 
eminence, it  must  be  apparent  that  it  leaves  a  danfjerous  jrap  in  our 
breastworks  throujrh  which  uiupialified  men  may  slip  in  should  the 
vigilance  of  our  sentries  be  relaxed.  As  Secretary  of  the  Society  for 
the  preceding  five  years.  I  am  in  a  position  to  state  that  this  is  no 
phantom  peril.  The  plan  that  the  Council  has  recently  adopted  of 
inviting  as  guests  men  who  are  known  to  have  accomplished  creditable 
work  in  the  gynecological  or  obstetrical  field,  to  present  pa])ei-s  before 
the  Society  in  order  that  we  may  judge  of  their  suitability  for  Fellow- 
ship is  admirable  in  my  opinion  and  is  in  a  way  a  substitute  for  the 
thesis.  I  believe  that  the  Society  would  be  wise  to  adopt  this  pro- 
cedure as  a  refpiirement  in  all  cases  before  receiving  proposal  for 
Fellowship. 

Our  Society  has  the  distinction  of  being  the  pioneer  national  gyne- 
cological organization  of  the  world  and  Fellowship  is  naturally  re- 
garded a.s  the  highest  honor  to  which  a  rising  man  can  attain,  conse- 
quently without  the  thesis  requirement  we  must  be  doubly  careful  in 
our  scrutiny  of  the  scientific  and  personal  qualifications  of  candidates. 
How  can  we  expect  to  carr>'  on  the  spirit  and  high  ideals  of  the  Found- 
ers, and  maintain  the  standard  of  our  contributions  if  extraordinary 
care  is  not  exercised  in  the  selection  of  Fellows? 

I  do  not  agree  with  the  idea  that  T  have  heard  expressed  that  we 
should  enlarge  the  Society  and  that  it  is  our  duty  to  lift  up  to  higher 
levels  the  "weaker  brother"  by  admitting  him  to  Fellowship,  and 
neither  do  I  believe  that  it  is  wise  to  take  in  younger  men  of  promise 
before  they  have  proved  themselves.  As  the  Autocrat  of  the  Break- 
fast Table  well  says.  ''Knowledge  and  timber  shouldn't  be  much  used 
until  they  are  seasoned."  I  believe  it  is  our  duty  to  carr>'  on  the  spirit 
of  our  Founders  and  to  jealously  guard  our  heritage  against  anything 
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tending  to  lower  the  character  of  the  Fellowship  of  the  Society.  As- 
Polk  told  us  we  should  be  ''ever  loyal  to  our  forefathers,  we  should 
look  to  them  for  inspiration  and  guidance  and  ever  remember  our 
obligations  to  their  wisdom,  their  courage  and  their  fidelity,  and  to 
the  trust  they  have  passed  on  to  us/' 

They  blazed  the  trail  and  set  the  standards  and  ideals  of  the  SocietA^ 
on  a  high  plane.  In  these  days  when  it  is  so  easy  to  drift  away  from 
the  old  paths  it  is  our  duty  to  see  that  we  do  not  allow  the  quality  of 
our  Fellowship  to  fall  below  the  plane  that  the  Founders  established, 
in  order  that  we  may  maintain  for  American  Gynecology  the  proud 
preeminence  that  has  already  been  achieved. 

In  previous  presidential  addresses  you  have  been  told  of  the  wonder- 
ful achievements  of  the  Society  with  the  scalpel  and  in  the  devising  of 
new  operations  and  treatments,  so  that  it  would  be  a  work  of  superero- 
gation for  me  to  remind  you  of  them,  but  I  cannot  refrain  from  calling 
your  attention  to  the  fact  that  this  Society  has  also  done  and  is  doing 
its  share  in  the  broader  field  of  the  general  advancement  of  public 
health  and  welfare.  In  1912  a  prominent  feature  of  the  scientific  pro- 
gram was  a  symposium  on  cancer  statistics  and  as  a  result  of  the 
interest  awakened  by  the  presentations  and  discussions,  on  the  motion 
of  Dr.  Eeuben  Peterson  a  committee  was  formed  to  draw  up  a  plan  of 
action  to  arouse  the  public  to  a  full  appreciation  of  this  terrible 
scourge,  and  the  result  was  the  formation  of  the  American  Society  for 
the  Control  of  Cancer,  with  whose  efficient  work  you  are  all  familiar. 
The  benefits  of  this  work  to  mankind  are  comparable  only  to  the  re- 
sults obtained  in  the  world  wide  propaganda  on  tuberculosis.  The 
American  Gynecological  Society  has  rendered  a  signal  service  to  hu- 
manity in  thus  instituting- popular  education  on  cancer  which  will  be 
the  means  of  saving  many  lives. 

At  the  present  time  a  committee  of  this  Society  under  the  Chairman- 
ship of  Dr.  Adair  is  doing  valuable  constructive  work  in  cooperation 
with  the  American  Child  Hygiene  Association  in  perfecting  a  program 
of  maternal  welfare.  This  work  assumes  great  importance  since  Con- 
gress has  passed  the  Sheppard-Towner  Bill. 

I  have  little  patience  with  those  who  harp  on  the  passing  of  gyne- 
cology as  a  specialty.  These  pessimistic  harpings  are  but  the  vapor- 
ings  of  narrow  minds  who  can  only  see  cutting  and  sewing  of  the  pel- 
vic organs  as  the  sum  total  of  our  wV)rk.  As  I  have  said  elsewhere  the 
science  of  medicine  has  become  so  complex  with  the  discovery  of  new 
truths  and  the  requirements  of  modern  diagnostic  methods  and  treat- 
ments, that  specialization  is  perforce  an  inevitable  necessity.  The 
sister  specialties  of  obstetrics  and  gynecology  are  interdependent  and 
neither  can  be  obliterated,  in  spite  of  the  wishes  of  the  general  sur- 
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geon.  Ah  long  as  women  continiu*  to  hoar  children  the  Hpecialty  of 
obstetries  ennnot  tlie.  and  until  we  reneh  the  I'topinn  A^e  of  ana- 
tomical and  physioloyriral  perfection  we  will  hav«»  n'ronntrurtive  sur- 
gery to  do  on  the  female  jrenitalia  as  a  result  of  ehild-liearinK-  Ah 
well  advocate  the  ahandonmcnt  of  orthopedicH  or  urolojry  bceauKc  both 
fields  are  inva<led  hy  the  jrt'nrral  surjreon.  lie  cannot  do  all  there  is 
in  surjrery  equally  well,  and  I  helieve.  as  in  Pope's  a|)t  lines,  that 

"One  science  only  will  one  jienius  fit 
So  vast  is  art.  so  narrow  human  wit.'' 

Those  who  imagine  that  the  race  of  <rynecolo}ry  as  a  specialty  is  run. 
should  realize  that  durinjj  its  s\d>version  to  pure  sur>?ery  it  was  under 
bonds  that  restrained  its  advance  by  sujijiressinp:  the  equally  impor- 
tant nonsurgical  aspects  of  {rynecic  science.  (fyneeol(>«ry  is  trxlay 
throwing  off  the  fetters  which  bound  it  to  pure  surjrery.  to  its  jrreat 
benefit,  and  it  is  enterinjr  into  a  new  field  of  a  broader  prynecolopy, 
which  studies  woman  in  a  larger  way  in  all  her  economic  relations  to 
the  public  weal,  and  which  is  as  yet  scarcely  bejrun. 

Who  is  better  prepared  than  the  frynecolojjist  and  obstetrician  to 
study  and  promote  investi<rations  relating  to  women  from  the  stand- 
point of  the  great  field  of  state  medicine  in  all  that  concerns  her  de- 
velopment, education,  fitness  for  marriage  and  maternity,  her  evolu- 
tion; and  also  her  degeneracies  as  a  criminal,  as  a  pauper,  or  as  a 
prostitute? 

If  anyone  imagines  that  there  is  not  sufficient  work  left  for  this 
Society  to  do  in  the  future,  let  him  remember  that  our  constitution 
states  that  our  objects  are  to  promote  all  that  relates  to  diseases  of 
women,  ob.stetrics  and  abdominal  surgery.  That  means  that  in  addi- 
tion to  the  need  of  our  studying  disease  and  perfecting  surgical  teeh- 
nic  and  treatments,  there  is  abundant  work  at  hand  waiting  to  be  done 
in  the  perfecting  of  our  hospital  care  of  patients.  One  of  the  great 
pieces  of  work  lying  before  us  as  a  Society  of  leaders  in  surgical  prac- 
tice is  to  demand,  and  to  show  by  our  example,  that  a  ''surgical  con- 
science" shall  guide  us  in  what  we  do  for  those  who  place  their  lives 
and  future  happiness  in  our  hands.  The  awakening  to  the  need  for  a 
** surgical  conscience''  was  the  result  of  Codman's  stimulus  to  end 
result  .study,  and  the  necessity  has  been  made  manifest  by  the  nation- 
wide movement  for  Hr^spital  Standardization  inaugurated  by  our  Fel- 
low Member  and  past  President.  Franklin  11.  Martin,  of  whose  vision 
and  achievements  of  organization  we  are  justly  proud.  The  honest 
auditing  of  our  .surgical  results,  just  as  our  finances  are  audited,  is  the 
only  way  to  make  us  realize  our  grave  shortcomings  in  this  important 
matter.     At  first  thought  we  would  all  treat   with  indignation  any 
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doubt  as  to  our  not  giving  our  best  judgment  and  care  to  all  our 
patients,  whether  ward  or  private.  Yet  I  fear  that  too  often  we  are 
at  fault  in  not  studying  our  cases  with  sufficient  thoroughness  before 
subjecting  them  to  the  serious  risks  incurred  by  sometimes  unnecessary 
or  ill-chosen  operations.  That  ''familiarity  breeds  contempt"  is  un- 
doubtedly true  in  our  often  careless  invasion  of  the  human  organism. 

I  would  commend  to  your  attention  Simpson's  pungent  criticism  of 
our  careless  care  of  our  ward  patients  in  many  instances.  Greater 
humanity  should  be  manifested  by  providing  recovery  wards  with 
expert  nursing,  secluded  and  quiet  rooms  for  the  dangerously  sick  or 
dying,  and  competent  and  sufficient  nurses  for  night  duty,  in  order  to 
overcome  the  horror  of  hospitals  still  latent  in  many  lay  minds.  Hos- 
pital Standardization  leads  to  more  perfect  and  efficient  service  to- 
our  patients. 

The  importance  of  the  teaching  function  of  the  hospital  should  not 
be  lost  sight  of.  In  order  to  facilitate  this,  it  is  our  duty  to  see  that 
a  uniform  nomenclature,  uniform  methods  of  compiling  statistics,  and 
that  mortality  and  morbidity  standards  are  established  and  adopted 
on  the  lines  so  ably  planned  by  Dickinson. 

i>HYSIOLOGY  THE  BASIS  OF  FUTURE  GYNECOLOGY 

While  I  have  thus  called  your  attention  to  a  few  of  the  many  prob- 
lems of  the  broader  gynecology  that  await  your  solution,  I  would  not 
have  it  thought  that  the  field  of  scientific  investigation  relating  to> 
our  obstetrical  and  gynecological  problems  is  becoming  exhausted. 
On  the  contrary,  there  is  a  vast  field  relating  to  our  specialty,  the 
surface  of  which  has  been  barely  scratched.  I  speak  of  the  science  of 
physiology  in  its  relation  to  obstetrics,  gynecology  and  abdominal 
surgery.  As  Clark  has  pointed  out  to  us,  in  practical  achievements 
we  need  fear  no  other  nation  by  comparison,  but  that  in  scientific 
research  we  have  left  much  undone.  Coe  urged  that  we  give  more  at- 
tention to  the  study  of  pathology  and  prophesied  that  the  future 
gynecology  would  aim  at  something  more  than  surgical  technic;  and 
Clillen,  in  a  recent  address,  states  that  ''If  America  is  to  lead  the 
world  in  surgery  in  the  near  future,  every  surgeon  must  be  trained 
in  surgical  pathology." 

While  there  can  be  no  dispute  as  to  the  necessity  and  importance  of 
our  training  in  surgical  pathology,  I  believe  that  there  is  certainly  an 
equal  if  not  greater  need  for  our  future  scientific  progress,  and  that  is 
our  appreciation  and  study  of  that  vital  element,  the  relation  of  physi- 
ology to  surgical  practice.  While  the  study  of  the  dead  tissues  is  of 
vast  import  in  developing  our  knowledge  of  disease,  we  should  not 
forget  that  we  are  daily  dealing  with  live  tissues,  and  I  am  convinced 
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that  the  futun*  devflopmont  of  our  speriiilty  lirs  in  our  incr<*Hsiug  in- 
terest in  pliysiolo^y.  K.  1*.  Davis  has  well  sai<l,  **A  m<'w  cellular 
patholojjy  is  yet  to  he  written  from  the  standpoint  of  <'«'llular  nit'tabo- 
lism.**  It  is  still  true  that  the  physiolojry  (»f  tin*  fnnalc  pdvie  orp;ans 
is  so  little  known  that  all  its  essentials  have  yet  to  he  studied.  Our 
patients  have  had  their  patholojjy  studied  for  years  in  the  s|)ecinn'ns 
removed  from  their  l>odi«»s.  hut  it  is  only  in  recent  years  tliat  more 
attention  is  beinjr  paid  to  preoperative  physiological  conditions.  We  do 
not  yet  see.  however.  intraop«»rative  and  |)ostoperative  physiolo<;ical 
studies  made  with  suflicient  fre(|uency.  We  as  yet  know  little  or 
nothinpr  ahout  what  is  poinji:  on  in  this  living'  hioehemieal  laboratory 
during  the  time  of  operation,  or  durinj?  the  actual  processes  of  child- 
bearinjr.  Heyond  reeordins:  the  pulse  and  respirations,  and  p<'rhaps 
the  blood-pressiire.  we  have  been  content  to  consider  tliat  we  have  all 
the  knowledjre  necessary.  The  chemical  and  ])hysical  chan<res  pro- 
duced in  the  blood  and  its  containers,  in  the  prreat  nerve  centers,  and  in 
the  ultimate  cells,  by  anesthesia,  trauma  (►f  operation,  hemorrhafres. 
liberation  of  toxins,  etc.,  are  waitinj?  to  l)e  revealed.  We  simply 
put  our  patients  to  bed  after  operation  and  expect  them  to  ^et  well 
as  a  matter  of  course  and  only  record  the  temperatui'c.  pulse  and 
excretions.  If  peritonitis  or  embolism  develop  we  tlirow  up  our  hands 
in  our  helplessness,  for  we  have  yet  to  find  the  cure  foi*  these  <rreat 
curses  that  still  too  frequently  overshadow  our  sur^^ery.  and  that  often 
when  we  least  expect  it  blast  our  successful  results  with  the  bliprht  of 
death. 

Our  further  understandino^  of  our  many  unsolved  problems  lies  in 
our  acquirintr  biochemical  knowledore  as  was  so  admirably  called  to 
our  attention  last  year  by  Blair  Bell.  Bayliss.  the  prreat  Enfrlish 
physioloorist.  says.  *'As  physioloprists  our  t^sk  is  to  refer,  as  far  as  we 
can,  all  phenomena  of  life  to  the  laws  of  physics  and  chemistry.'^ 
Through  experimental  biolo^ry  and  biochemistry  will  be  elucidated  the 
laws  of  what  is  normal  in  our  bodies,  and  how  these  laws  may  be 
disturbed  or  altered  by  anesthesia  and  operative  procedures  as  well 
as  by  disease.  We  recojrnize  today  that  the  human  body  is  a  vast 
chemical  factory  in  which  complex  chemical  and  physical  reactions 
are  constantly  occurring:.  A  disturbance  from  their  normal  func- 
tioning means  disease.  Tnvadinpr  microorpranisms  produce  their  de- 
structive work  by  chemical  ap:encies.  their  toxins  poisoninjr  the  vital 
centers. 

In  the  protoplasm  of  the  ultimate  cell,  chemical  reactions  take  place 
which  determine  health  or  disease.  Haldane.  the  physiolop^ist.  states 
that.  ** There  is  a  constant  molecular  interchanjre  between  the  cell  and 
its  environment.    Cell  secretion,  cell  respiration,  and  cell  nutrition  are 
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<ilearly  only  different  aspects  of  the  same  whirl  of  molecular  activity.'* 
The  study  of  the  blood  and  its  circulation  is  a  vast  field  that  is  of  vital 
interest  to  us  in  its  practical  relation  to  our  daily  operative  work. 
As  socially  it  is  asked  how  blue  the  blood  is,  so  surgically  it  should  be 
asked  how  red  it  is,  for  upon  the  state  of  the  blood  may  largely  depend 
the  operative  risk.  This  means  not  only  the  investigation  as  to  the 
amount  of  hemoglobin  and  the  number  and  proportion  of  the  cells,  but 
also  its  coagulability,  viscosity,  CO2  combining  power  as  a  measure  of 
possible  acidosis,  the  state  of  the  blood  cells,  and  the  tone  of  the 
Tessels. 

How  many  surgeons  do  we  see  studying  blood  pressure  before  and 
after  operation  as  a  routine?  How  many  know  what  the  expected 
fall  in  pressure  should  be  after  an  operation  of  a  certain  severity,  and 
what  are  the  limits  of  safety?  How  many  know  how  high  a  pre- 
liminary rise  in  blood  pressure  in  the  preoperative  excitement  stage 
may  be  safe  for  a  patient  who  already  has  a  high  blood  pressure? 
What  is  the  normal  rise  in  leucocytes  after  a  clean  operation?  The 
importance  of  Walters'  recent  studies  in  the  Mayo  Clinic  relating  to 
the  coagulation  time  of  the  blood  and  the  effect  of  calcium  chloride  in 
shortening  the  time  is  an  example  of  a  physiological  study  that  directly 
interests  us  as  surgeons.  The  effect  of  anesthesia  on  the  blood  and 
the  introduction  of  various  solutions  and  colloidal  suspensions  directly 
into  the  circulation  opens  up  a  large  field  for  fruitful  observations. 
Studies  of  blood  chemistrj^  should  be  made  in  peritonitis.  Opie  has 
already  determined  that  carbohydrates  act  in  a  protective  manner. 

The  elucidation  of  many  obscure  problems  of  surgery  relating  to 
•diabetes,  nephritis,  acidosis,  and  the  possibility  of  traumatic  toxemia 
heing  a  factor  in  surgical  shock,  must  be  solved  by  the  physiologist 
and  biochemist.  He  may  also  aid  us  in  our  studies  on  the  mystery 
of  thrombus  formation,  and  the  control  of  the  formation  of  peritoneal 
adhesions.  Williams  pointed  out  to  us  that  we  had  done  nothing  in 
the  way  of  the  biological  or  biochemical  aspects  of  pregnancy,  or  of 
the  normal  metabolism  of  pregnancy  and  the  puerperium  of  involu- 
tion. The  causation  of  the  onset  of  labor  and  the  physiology  of  uterine 
contractions  awaits  us,  as  do  the  etiology  of  abortion  and  the  tox- 
emias of  pregnancy.  Indeed,  the  need  of  biochemical  and  physiological 
research  in  the  obstetrical  field  is  a  reproach  to  us.  Kosmak,  in  the 
Report  to  this  Society  of  the  ''Special  Committee  on  Research  Work," 
in  1920,  called  our  attention  to  our  responsibilities  as  a  national  So- 
ciety made  up  of  leaders,  in  promoting  obstetrical  research  and  in 
taking  our  part  in  solving  the  more  general  sociological  problems  af- 
fecting the  future  welfare  of  mankind.  How  may  we  best  accomplish 
this  desirable  end?    I  must  admit  that  the  task  I  have  outlined  pre- 
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soiits  many  difticultios.  First,  thore  is  the  iumu!  of  a(le(|uatc  la))oratory 
facilities  for  makiiiff  l»iochemiral  and  physiolo^rical  studies  in  elosc  con- 
junetion  with  our  operating  rooms  and  wards.  Many  of  our  hospital 
laboratories  while  equipped  to  make  routine  examinations  are  not 
piepareil  to  earry  out  researeh  work  <»f  tlie  type  re(|uired.  Next  and 
most  difTieult  is  to  find  Inoehemists  and  physioI(»^ists  to  aid  us  in  this 
Wc»rk.  There  are  very  few  men  so  trained  wlio  are  available  and  they 
are  largely  absorbed  by  tlu'  university  laboratories. 

What  we  need  in  our  daily  clinical  research  |>roblems  are  the  services 
of  a  physiolojrical  chemist  available  in  our  hospital  laboratories,  who 
will  study  these  vital  problems  with  us  as  tlicy  occur  in  our  patients 
in  the  oj)eratin«r  room  as  well  as  in  the  wards.  We  as  clinicians  are  as 
necessary  to  them  as  they  are  to  us  in  collaborating?  in  this  research 
if  practical  results  are  to  be  obtained.  Erlanjrer.  whose  studies  in 
postoperative  shock  and  hemorrhage  are  familiar  to  us  all,  has 
lamented  his  inability  to  carry  out  certain  researches  on  account  of 
the  lack  (»f  opportunity  to  apjily  his  work  clinically  in  our  hospitals. 

To  provide  the  physiolofrists  and  the  necessary  laboratory  facilities 
means  a  considerable  expenditure  of  money,  more  than  many  hospital 
trustees  may  feel  able  to  meet  at  the  present  time,  but  as  they  have 
been  brought  to  see  the  necessity  for  a  patholoprist  and  an  efficient 
laboratory  as  an  essential  part  of  every  hospital  today,  so  in  the  near 
future  we  may  hope  that  they  may  be  made  to  appreciate  the  need  of 
a  physiolog:ist  with  biochemical  equipment  as  a  necessary  part  of  the 
resources  of  every  hospital  which  expects  to  further  medical  knowl- 
edge. At  the  Rockefeller  Institute  in  New  York  and  elsewhere  such 
biochemical  studies  are  being  carried  out  at  the  present  time  largely 
on  important  medical  problems,  and  the  extent  of  their  work  must 
necessarily  be  limited  by  the  number  of  available  hospital  beds  at 
their  disposal.  Our  many  surgical  hospitals  have  a  vast  material 
awaiting  to  be  studied. 

Here  lies  a  great  opportunity  for  the  Rockefeller,  Carnegie,  and 
other  Foundations  that  are  interested  in  the  advancement  of  medical 
knowledge,  to  make  use  of  this  vast  clinical  material  in  our  surgical 
wards  for  biochemical  study,  by  providing  such  research  workers  and 
the  necessary  equipment  to  hospitals  that  are  desirous  of  carrying  on 
.scientific  work  of  this  kind.  I  know  that  I  would  be  very  glad  to  see 
the  Woman's  Hospital  in  New  York  make  use  of  such  an  (opportunity. 

As  the  future  of  gynecology  and  ob.stetrics  lies  in  the  broad  field 
of  physiological  research,  what  is  more  fitting  than  that  this  national 
Society  of  men  preeminent  in  the  specialty,  should  show  the  way? 
What  would  more  truly  carry  out  the  wish  of  the  founders?  They 
were  early  interested  in  physiological  studies.    At  the  first  meeting  in 
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1876  a  letter  was  read  from  Dr.  John  C.  Dalton,  Professor  of  Physi- 
ology in  the  College  of  Physicians  and  Surgeons  of  New  York,  asking 
the  cooperation  of  the  Fellows  in  studies  he  was  making  of  the  corpus 
luteum,  and  at  the  second  annual  meeting  he  rendered  an  exhaustive 
report  of  the  results  of  his  observations,  and  he  was  made  an  Honorary 
Fellow. 

Our  fiftieth  year  is  approaching  and  we  must  soon  consider  the 
means  of  an  appropriate  celebration  of  that  auspicious  event.  Who 
shall  dare  say  that  the  achievements  of  the  past  half  century  will  not 
have  more  than  justified  our  raison  d'etre?  Are  we  to  weep  like 
Alexander  because  we  have  no  more  worlds  to  conquer?  We  know 
that  the  first  gleam  of  organized  science  in  the  world  was  due  to 
Aristotle  who  anticipated  the  modern  scientific  movement  in  his  real- 
ization of  the  importance  of  ordered  knowledge,  yet  do  we  realize 
that  it  is  only  seventy  generations  to  the  time  of  Philip  of  Macedon 
when  Aristotle  lived,  and  that  it  is  seven  hundred  generations  to  our 
cave  men  ancestors?  The  evolutionary  processes  move  slowly  and  the 
ultimate  perfection  we  may  hope  to  attain  is  yet  far  off.  Surely,  we 
have  done  well  in  the  short  time  of  our  existence  as  a  Society,  but 
we  have  scarce  begun,  and  when  we  remember  that  great  men  in  the 
past  history  of  science  have  considered  that  they  have  spoken  the 
last  word  on  many  problems  which  in  the  light  of  our  present  knowl- 
edge seems  absurd,  how  dare  we  say  that  our  work  is  finished? 

The  American  Gynecological  Society  has  a  heritage  of  work  accom- 
plished to  be  proud  of,  its  Fellows  have  explored  the  unbeaten  paths 
in  the  past  and  shown  the  way  to  successful  abdominal  surgery.  It 
is  now  time  for  them  to  still  show  the  way  in  these  new  fields  of 
exploration. 

Truly  our  work  is  not  yet  finished,  and  as  is  so  well  expressed  in 
the  words  of  James  Russell  Lowell's  beautiful  hj^mn, — 

**New  occasions  teach  new  duties; 
Time  makes  ancient  good  uncouth ; 
They  must  upward  still  and  onward 
Who  would  keep  abreast  of  Truth." 

48  East  Fifty- second  Street. 
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hliSSKNKI)  HV  TIIK  SlHSTITrTloN  OK  HIH- 

UKU  KNVKLor  PADS  I'oK  (iATZK^ 

IxFi.iKNCK  OF  Ethkk,  Mohi'Iiim:,  and  J{i.(Tai,  Tiikrapv 

Hy  Dot  (Jai.  Hisski.l,  M.I).,  F.A.C'.S. 

TIIK  primary  object  of  tlii.s  study  was  to  find  out  wliat  dilTercnccs, 
if  any.  existed  in  postoperative  emesis  and  intestinal  distention 
between  la])arotonii/.ed  eases  in  wliieli  rul)l)er  envelop  pads  were  used 
and  those  in  wliieh  irauze  j)ads  were  used. 

Tlie  operations  were  intraabdominal  and.  with  a  few  exeei)tions 
(namely,  appendeetomies,  intestinal  rescetions.  and  ventral  herniffi), 
were  performed  u|)on  the  pelvic  or«rans  of  the  female.  In  nnmy  cases. 
plastic  work  of  the  vairinal  canal  was  done  in  combination  with  the 
abdominal  work.  The  character  of  the  operations  was,  therefore, 
practieally  the  same.  Simple  appendectomies,  when  done  throu«rh 
the  McBurney  or  right  rectus  incision,  were  not  included  for  the 
reason  that  here  little  use  was  made  of  pads,  and  eonsequently  but 
a  limited  amount  of  trauma  was  inflicted  on  the  peritoneum  of  the 
intestines. 

It  was  oriprinally  proposed  to  study  800  laparotomized  cases.  In 
400  of  these,  rubber  envelop  pads  were  used ;  in  400,  jrauze  pads  were 
used.  The  foi-mer  cases  were  operated  on  between  November  26, 
1917.  and  January  13.  1020.  and  the  latter  between  December  20.  1917, 
and  July  15.  1920.  But  after  completinor  the  study  in  greater  part, 
it  was  discovered  that  of  the  three  operators  who  were  credited  with 
the  use  of  gauze  pads,  one  not  infrequently  used  rubber  pads,  and. 
as  it  could  not  be  determined  in  which  cases  the  gauze  pads  were 
used,  it  was  necessary  to  eliminate  34.  making  a  study  of  366  cases 
in  which  gauze  pads  were  used,  and  400  in  which  rubber  pads  were 
used.  As  this  study  was  made  primarily  to  determine  the  difTerenee 
in  aetion  and  influence  of  rubber  and  gauze  used  intraabdominally 
with  respect  to  postoperative  emesis  and  distention,  it  was  necessary 
to  exclude  all  cases  of  general  septic  p(M-itonitis.  as  emesis  and  dis- 
tention are  almost  invariable  sequehe  to  this  ])atlK>logy. 

The  study  was  limited  to  the  first  3  days  of  convalescence,  because 
cathartics,  which  are  usually  administered  on  the  fourth  day,  are 
not  infrequently  responsible  for  emesis.  and  because  distention  from 

•Reprinted    from    Surgery,    Gynecology    and    Obstetrics.    September,    1922. 
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operative  causes  unless  the  result  of  sepsis,  seldom  extends  beyond 
the  third  day. 

The  operative  technic  of  one  group  of  cases  differs  radically  from 
that  of  the  other  in  one  particular  only,  namely,  in  the  character  of 
the  abdominal  pads  used. 

The  postoperative  care  differed  in  several  minor  features,  nameljv 
in  regard  to  rectal  therapy  and  the  degree  of  tension  of  the  abdom- 
inal binder.  Pre-operative  care  was  practically  the  same  in  all  cases^^ 
with  respect  to  the  amount  of  morphine  and  atropine  administered 
before  etherization. 

The  group  in  which  rubber  envelop  pads  were  used  will  be  desig- 
nated as  group  2;  the  group  in  which  gauze  pads  were  used  will  be 
designated  as  group  3.  As  the  comparative  study  will  be  made  with 
regard  to  the  days  on  which  emesis  or  distention  occurred,  these- 
groups  will  be  divided  according  to  days.  Classified  according  to 
this  plan,  it  was  found  that  the  cases  fall  into  eight  divisions: 

The  first  division  includes  those  cases  which  did  not  vomit  at  an^ 
time  during  the  first  3  days  of  convalescence ; 

The  second  division  includes  those  cases  which  vomited  the  first 
day  only  (that  is,  the  day  of  operation)  ; 

The  third  division  includes  those  cases  which  vomited  the  first  and 
second  days  only; 

The  fourth  division  includes  those  cases  which  vomited  during  the 
first,  second,  and  third  days; 

The  fifth  division  includes  those  cases  which  vomited  the  first  and 
third  days  only; 

The  sixth  division  includes  those  cases  which  vomited  the  second! 
and  third  days  only: 

Table   I 
Group  I.     Nonlaparotomized  300  cases 


EMESIS    RECORD 

DAYS    OF 

CONVALESCENCE 

NO. 

OF   CASES 

PERCENTAGE   IN 

DIVISIONS 

1st 

2nd 

3rd 

IN   EACH  DIVISION 

EACH   DIVISION 

1 

0 

0 

0 

80 

26.7 

2 

X 

0 

0 

208 

69.3 

3 

X 

X 

0 

5 

1.7 

4 

X 

X 

X 

3 

1.0 

5 

X 

0 

X 

1 

.3 

6 

0 

X 

0 

0 

.0 

7 

0 

X 

0 

2 

.7 

8 

Total. 

0 

0 

X 

1 

..300 

.3 

100.0 

X  Indicates  the  day  or  days  on  which  one  or  more  emesis  occurred. 
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The  seventh  division  incliKles  those  caseH  which  vomited  during 
the  second  day  only ; 

The  eighth  division  includes  those  cases  which  vomited  during  the 
third  day  only. 

It  was  a  simple  matter  to  tl«M ermine  the  frc<|ucncy  nn<l  duration  f>f 
emesis  in  groups  2  and  3.  hut  nn  analysis  of  them,  with  the  oliject  of 
determininp:  why  there  were  such  jfreat  variations  in  emesis  with 
respect  to  days,  and  of  difTi'rentiatinp  between  emesis,  the  result  of 
ether,  and  emesis.  the  result  of  other  causes,  was  found  impossible 
until  the  limits  of  the  influence  of  ether,  morphine,  and  other  factors 
were  known.  Therefore,  it  became  necessary  to  study  another  frroup 
of  ca.ses.  those  in  which  all  causative  factors  arising?  from  ]>eritoneal 
invasion  were  eliminated.  This  jjroup  will  be  known  as  <rn)up  1,  the 
nonlaparotomized   cases   (Table   I). 

Of  the  .^00  cases  constituting  jrroup  1,  80,  or  26.7  per  cent,  did  not 
vomit  durinjr  the  first  3  days  of  convalescence;  208,  or  GO. 3  per  cent, 
vomited  durinpr  the  first  day  only,  and  12,  or  4  per  cent,  vomited 
durinp  and  after  the  first  day  or  only  after  the  first  day. 

To  facilitate  the  study  of  group  1,  I  have  divided  it  into  subp:roups 
a  and  h.  Subgrroup  a  consi.sts  of  those  cases  which  were  under  the 
influence  of  ether  more  than  1  hour  (Table  II).  Subgroup  h  consists 
of  those  cases  which  were  under  the  influence  of  ether  less  than  1 
hour  (Table  III).  The  former  includes  200  cases  with  extreme  lim- 
its of  time — 1  hour  to  3  hours  10  minutes;  the  latter  includes  100 
ca.ses  with  extreme  limits — 15  minutes  to  1  hour. 

An  analysis  of  subgroup  a  with  respect  to  the  time  of  etherization,. 
and  the  time  limit  of  postoperative  emesis  shows: 

T.\BLE    II 

Subgroup  a.  Nonlaparotomized  Cases;  Time  of  Operation  More  Than  One  Hour; 

200  Cases 


EMESIS   RECORD 

days  of 

CONVALESCENCE 

NO. 

OF    CASES 

IN 

PF.KCENTA(;E    IN 

DHISIONS            1st 

2nd 

.•?RD 

EACH    DIVISION 

MINUTES 

EACH    DIVISION 

1 

(1 

0 

0 

50 

100 

25.0 

2 

X 

n 

0 

140 

95 

70.0 

.3 

X 

X 

0 

5 

— 

2.5 

4 

X 

X 

X 

2 

— 

1.0 

5 

X 

0 

X 

1 

— 

.5 

6 

0 

X 

X 

0 

10.1 

.0 

i 

0 

X 

0 

1 

— 

.5 

8 

0 

0 

X 

1  J 

~ 

..5 

Total.  .  . 

.  .200 

100.0 

X  Indicates  the  day   or  days  on   which   emesis   occurre<l   f»nc  or   more   time-. 

The  average  time  of  etherization  in  the  50  cases  constituting  divi- 
sion 1  was  1  hour,  40  minutes; 
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The  average  time  of  etherization  in  the  140  cases  constituting  divi- 
sion 2  was  1  hour  35  minutes; 

The  average  time  of  etherization  in  the  10  cases  constituting  divi- 
sions 3,  4,  5,  6,  7,  and  8  was  1  hour  43  minutes. 

A  further  analysis  shows  that  of  the  50  cases  constituting  division 
1,  etherization  lasted  2  hours  or  more  in  12  cases  with  an  average 
time  of  2  hours,  24  minutes,  and  that  in  the  remaining  38  cases  of 
this  division  etherization  lasted  between  1  and  2  hours,  with  an  aver- 
age time  of  1  hour,  22  minutes. 

That  of  the  140  eases  constituting  division  2  etherization  lasted  2 
liours  or  more  in  30  cases  with  an  average  time  of  2  hours,  10  minutes, 
and  that  in  the  remaining  10  cases  of  this  division  etherization  lasted 
between  1  and  2  hours  with  an  average  time  of  1  hour,  24  minutes. 

This  analysis  shows — 

First,  that  the  average  time  of  etherization  in  the  cases  which  did 
not  vomit  at  any  time  was  not  shorter  but  5  minutes  longer  than  in 
the  cases  which  did  vomit  during  the  first  24  hours  only. 

Second,  that  the  average  time  in  the  12  cases  under  ether  2  hours 
or  more,  which  did  not  vomit,  was  14  minutes  longer  than  that  of  the 
30  cases  under  ether  2  hours  or  more  but  w^hich  did  vomit  during  the 
first  24  hours. 

Third,  that  the  average  time  of  the  remaining  38  cases  etherized 
l)etween  1  and  2  hours  which  did  not  vomit  was  2  minutes  less  than 

Table  III 

Subgroup  h.  Nonlaparotomized  Cases;  Time  of  Operation  Less  Than  One  Hour; 

100  Cases 


emesis  record 

DAYS   OF 

convalescence 

NO.    OF    CASES   IN 

PERCENTAGE   IN 

divisions 

1st      2nd       3rd 

EACH   DIVISION 

MINUTES 

EACH   DIVISION 

0 

30 

0 

68 

0 

0 

X 

1 

X 

0 

X 

0 

0 

1 

X 

0 

27 
30 


22 


30.0 

68.0 

.0 

1.0 

.0 

.0 

1.0 

.0 


Total 100 


100.0 


X  Indicates  the  day  or  days  on  which  one  or  more   emesis  occurred. 


that  of  the  10  cases  etherized  between  the  same  hours  but  which  did 
vomit. 

As  there  are  only  10  cases  in  the  remaining  divisions  which  vom- 
ited irregularly  with  regard  to  days  it  is  difficult  to  make  a  satis- 
factory comparative  study  of  them.  We  find,  however,  that  the  eme- 
sis which  occurred  in  these  cases  after  the  first  day,  was  the  result, 
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in  the  majority  of  rasos.  of  such  causoH  an  food  and  modicinc  admin- 
istered immt»diately  l»i*f<»rt»  omoKiK. 

Two  of  tluvst*  c»ast»s.  llH'rrforr.  iiiijrijt  hv  rlassifiod  in  divisi(»n  1  ;  ciuOit 
of  tluMii  niijrht  ho  classilicd  in  division  2.  Injlcr  tliis  readjustment 
the  averaire  time  of  division  1  would  be  1  hour  .'{7  minutcH,  and  that 
of  dirision  2.  1  hour  'M\  minutes. 

These  findinjrs  wouhl  sujrjrest  that  the  element  of  time  as  a  eausa- 
tive  factor  in  postoperative  emesis  is  not  s()  important  as  we  have 
heretofore  been  led  to  believe. 

An  analysis  of  subjrrou])  b  with  respeet  to  tin*  time  of  etherization, 
and  the  time  limit  of  j)osto|>erative  emesis  shows: 

The  averajre  time  of  etherization  in  the  :]()  eases  eonstitut in^'  divi- 
sion 1  was  27  minutes; 


Fijf.    1.      Group    1.       Nonlai'arfjtomized    cases. 

The  average  time  of  etherization  in  the  68  eases  constitutinfr  divi- 
sion 2  was  30  minutes; 

The  average  time  of  tlie  remaining  2  eases  constituting  divisions 
4  and  7  was  22  minutes. 

A  further  analysis  shows — 

That  of  the  30  cases  which  constituted  division  1,  etlierization  lasted 
from  30  to  55  minutes  in  13  cases,  with  an  average  time  of  30  min- 
utes, and  that  in  the  remaining  17  cases  of  this  division  etherization 
lasted  less  than  30  minutes; 

That  of  the  68  cases  which  constitute  division  2  etherization  lasted, 
in  38  cases,  from  30  to  57  minutes,  with  an  average  time  of  37  min- 
utes. In  the  remaining  30  cases  of  this  division,  etherization  lasted 
less  than  30  minutes,  with  an  average  time  of  20  minutes. 
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This  analysis  shows — 

First,  that  the  average  time  of  etherization,  in  the  cases  which  did 
not  vomit  at  any  time,  was  3  minutes  shorter  than  that  in  the  cases 
which  did  vomit  during  the  first  day. 

Second,  that  the  average  time  in  the  13  cases  under  ether  between 
30  and  55  minutes,  which  did  not  vomit,  was  2  minutes  longer  than 
that  in  the  38  cases  under  ether  the  same  length  of  time  but  which 
did  vomit  during  the  first  day. 

Third,  that  the  average  time  of  the  remaining  17  cases  etherized 
less  than  the  330  minutes,  which  did  not  vomit,  was  only  1  minute  less 
than  that  of  the  30  cases  etherized  the  same  length  of  time  but  which 
did  vomit  during  the  first  day. 

Of  the  two  cases  which  vomited  irregularly  with  regard  to  days, 
one  vomited  on  each  of  the  3  days  and  was  etherized  30  minutes.  The 
other  vomited  on  the  second  day  only  and  was  etherized  15  minutes. 
Accidental  causes  were  determined  immediately  preceding  the  eme- 
sis  which  occurred  in  these  cases  on  the  second  and  third  days.  The 
first  case  might,  therefore,  be  classified  with  division  2,  and  the  sec- 
ond case  with  division  1;  but  as  these  cases  constitute  so  small  a  part 
of  the  entire  group  and  as  the  length  of  their  respective  etherization 
could  alter  but  little  the  percentage  of  the  divisions,  they  might  be 
disregarded  entirely. 

It  would,  therefort,  seem  that  regarding  the  relationship  between 
the  duration  of  etherization  and  frequency  or  infrequency  of  emesis, 
there  is  no  fixed  rule. 

TO  WHAT  "EXTENT  DOES  MORPHINE  ADMINISTERED  HYPODERMATICALLY  AFTER 

OPERATION    ENTER    AS    A    CAUSATIVE   FACTOR    IN 

POSTOPERATIVE   EMESIS? 

An  analysis  of  the  divisions  in  group  1 — nonlaparotomized  cases — 
shows  the  following: 

Of  the  80  cases  with  no  vomiting,  we  find  that  40  received  mor- 
phine during  the  first  day;  as  no  emesis  occurred  on  this  day,  these 
40  cases  which  received  morphine  acted,  with  respect  to  emesis,  as 
did  the  remaining  40  cases  which  did  not  receive  morphine.  The 
total  amount  of  morphine  given  these  40  cases  was  a  fraction  less 
than  16  grains  or  an  average  of  0.4  of  a  grain. 

'On  the  second  day,  we  find  that  26  cases  received  morphine.  As 
no  emesis  occurred  on  this  day,  the  26  cases  which  received  morphine 
acted  in  no  way  differently  with  respect  to  emesis  than  did  the  re- 
maining 53  cases  which  received  no  morphine.  The  total  amount  of 
morphine  given  these  26  cases  was  a  fraction  less  than  8  grains  or  an 
average  of  0.3  of  a  grain. 

On  the  third  day,  we  find  that  10  patients  received  morphine.     As 
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no  emesis  ocournul  on  this  <!iiy,  tlu'M*  10  palirnts  nrt<Ml.  with  rrspect 
to  emesiK.  as  did  tho  nMuiiinin^  (iH  cnsvs  in  which  no  morphine*  whk 
administered.  The  total  amount  of  morphine  jrivcn  thes««  10  patients 
was  :\  grains  or  an  average  of  O.il  of  a  jfrain. 

Of  tho  208  eases  vomiting  on  day  of  operation  (division  2).  we  (ind 
that  134  eases  reeeived  morpliine  duriny:  the  first  day.  As  emesis 
occurred  on  the  first  day  in  all  eases  of  this  division,  the  remaiiiinir 
74  cases  vomited  inde|>en<lently  of  the  possible  influence  of  morphine 
act  in)?  as  a  causative  factor  in  emesis.  Of  the  1!54  cases  which  re- 
ceived morphine.  5^^  vomited  before  its  administration,  4f)  vomite<l 
after,  and  IV2  vomited  before  and  after.  The  total  amount  of  mor- 
phine piven  these  l.'U  cases  was  52  yrrains  or  an  avcrajje  (jf  0.4  of  a 
^ain. 

On  the  second  day.  we  find  that  70  i)aticnts  received  mor])hine. 
As  no  emesis  occurred  on  the  second  day  of  this  division,  these  70 
cases  which  rec(»ived  morphine  acted  in  no  way  differently,  with  re- 
spect to  emesis.  than  did  the  reniainiii«r  120  cases  which  received  no 
morphine.  The  total  amount  of  mori)hine  administei'cd  to  these  70 
cases  was  29  prrains  or  an  avei'ajre  of  0.3  of  a  <rrain. 

On  the  third  day.  we  find  that  40  patients  received  morphine.  As 
no  emesis  occurred  on  the  third  day  of  this  division,  these  40  cases 
acted  in  no  way  differently,  with  respect  to  emesis,  than  did  the  re- 
maininj;  168  eases  which  received  no  morphine.  The  total  amount  of 
morphine  administered  to  the  40  cases  was  11  jri-ains  or  an  averapre 
of  0.3  of  a  jrrain. 

It  would,  therefore,  apjiear  fioin  this  analysis  that  of  the  174  cases 
not  vomitinpr  at  all  or  vomit in«r  the  first  day  only  (divisions  1  and  2). 
which  reeeived  morphine  during:  the  first  day,  only  those  cases  which 
vomited  after  its  admini.stration.  namely  40.  and  those  cases  which 
vomited  before  and  aftei-,  namely  32,  totalin«r  81.  could  have  been 
influenced  by  morphine  with  respect  to  emesis. 

As  the  averajre  amount  of  morphine  (i.e.,  0.4  of  a  jrrain)  adminis- 
tered to  these  81  cases  which  vomited  was  no  jyi-eater,  ])ut  identical, 
to  the  averajre  amount  ^riven  to  the  03  cases  which  did  vomit,  and  as 
the  averajre  amount  (i.e.,  0.3  of  a  <;rain)  administered  on  the  second 
day  to  the  105  cases  and  on  the  thii'd  day  to  the  50  cases  were  iden- 
tical, it  would  seem  reasonable  to  conclude  that  the  amount  of  moi*- 
phine  administei-ed  hypodei-matieally  after  opei-ation  excited  but  a 
minor  influence,  if  any,  as  a  factor  in  postoperative  emesis. 

Of  the  12  cases,  constituting:  5  of  the  remainiii«r  f>  divisions,  we 
find  that  0  cases  received  morphine  durinjr  the  first  day  and  three 
did  not.  Of  the  0  cases,  8  vomited  on  that  day  and  1  did  not.  Of  the 
8  cases,  2  vomited  after,  and  fi  vomited  before  and  after,  the  admin- 
i.stration  of   morphine.      The    case    which    did    not    vomit    reeeived    a 
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larger  dose  of  morphine  during  the  first  day  than  did  any  of  the 
cases  which  vomited.  The  total  amount  of  morphine  given  the  8  cases 
v\:hich  vomited  was  4  grains  or  an  average  of  0.5  of  a  grain.  Of  the 
3  cases  which  received  no  morphine  on  the  first  day,  1  vomited  seven 
times,  and  2  did  not  vomit. 

Of  the  7  cases  which  received  morphine  on  the  second  day,  we  find 
that  5  vomited  and  2  did  not.  Of  the  5  cases  which  vomited,  the 
cause  of  emesis  in  4  could  be  traced  to  food  or  medicine  administered 
by  mouth.  To  the  remaining  2  cases  which  did  not  vomit,  the  small- 
est individual  amount  of  morphine  was  administered.  Of  these  cases, 
1  received  the  largest  individual  amount  of  morphine  administered 
on  the  second  day  to  any  of  the  12  cases  constituting  5  of  the  remain- 
ing 6  divisions.  The  total  amount  of  morphine  administered  to  the 
7  cases  was  1.7  grain  or  an  average  of  %  grain. 

On  the  third  day,  we  find  that  3  cases  received  morphine.  Of  these 
only  1  vomited.  This  is  the  case  previously  noted  as  having  received 
the  largest  amount  of  morphine  on  each  of  the  first  2  days  without 
emesis  following.  But  on  this,  the  third  day,  it  received  the  smallest 
amount  of  morphine  administered  during  the  3  days.  There  is  every 
reason  to  believe,  however,  that  emesis  did  not  occur  then  as  the 
result  of  morphine  but  as  the  result  of  the  administration  of  magne- 
sium sulphate  which  it  immediately  followed. 

It  would  therefore  seem  that,  regarding  the  relationship  between 
the  amount  of  morphine  administered  and  the  frequency  or  infre- 
quency  of  emesis,  there  is  no  fixed  rule. 

While  a  very  considerable  number  of  individual  cases  could  be 
related  to  sustain  both  conclusions  formed  by  the  previous  study  of 
averages  regarding  the  relationship  between  ether  and  emesis,  and 
morphine  and  emesis,  it  has  been  deemed  undesirable  to  include  these 
as  in  the  study  of  individual  cases,  idiosyncrasy  to  drugs,  which  is  an 
indeterminable  factor,  must  enter. 

IS    THERE    A    FIXED    RELATIONSHIP    BETWEEN    THE    AMOUNT    OF    ETHER    AND 
THE  TIME  OF  ITS  ADMINISTRATION  ? 

It  is  to  be  regretted  that  the  amounts  of  ether  administered  to  the 
cases  in  group  1 — nonlaparotomized  cases — were  not  sufficiently  often 
recorded  to  permit  of  an  exact  estimate  of  the  average  amount  admin- 
istered per  hour. 

In  subgroup  a,  those  over  1  hour,  there  were  93  cases  recorded 
with  an  average  amount  per  hour  of  176  c.c. ;  in  subgroup  h,  those 
under  1  hour,  there  were  only  15  cases  with  amount  of  ether  recorded, 
averaging  per  half  hour  135  c.c.  This  comparison  would  make  it 
appear  that  the  average  amount  of  ether  administered  is  greater  dur- 
ing a  short  anesthesia  than  during  a  long  one. 
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There  was  note<l  in  the  hands  of  (»nly  one  anesthetist  a  somewhat 
constant  rehitionsliip  t»ot\ve<'n  the  two  lOenicnts  the  amonnt  of  ethor 
and  time  of  administration— ))nt  in  this  instance  tin*  nnmhor  of  eases 
was  too  few  to  he  of  value  in  forming  a  eonelnsion. 

TIMK  IJMIT  OF  IHX*<TOI'KRATIVK   KMF:8IS   ANH   TIIK   I-IMIT  OF  TIIK   INFMKNrK 
OF  KTIIKR  WITH  RF-8l»F.rT  TO  F.MF-SIS 

Our  immediate  eoneern  in  this  Inst  analysis  of  jrronp  1,  nonlapnrot- 
omized  eases,  is  in  repard  to  tlic  limit  of  postoperative  emesis  and 
the  predominant  causative  factor  of  emesis.  As  peritoneal  trauma 
is  not  present  in  this  irro\ip,  it  offers  the  l)est  opportunity  to  studv 
the  limit  of  induence  of  any  elem<*nt.  common  to  all  jrroups.  which 
mijrht  enter  in  causative  relationship  to  emesis. 

Such  causative  factors  of  emesis  as  food  and  medicine  administered 
by  mouth,  acidosis,  jrastric  accumulations,  etc.,  act  occasionally  and 
may  he  considered  accidental,  but  ether  in  the  blood  is  the  only  pos- 
sible factor  which  may  be  considered  as  constant. 

Though  ether  as  a  possible  factor  is  constant,  one  or  more  of  the 
accidental  factors  may  at  times  act  independently  or  with  it;  there- 
fore, it  is  not  always  possible  to  determine  when  emesis  is  the  result 
of  a  single  factor.  A  fairly  accurate  conclusion  may,  however,  be 
arrived  at  in  determining^  the  predominatin<r  causative  element  of 
emesis  in  this  group  by  an  analysis  of  the  duration  of  emesis  with 
respect  to  hours  and  a  study  of  immediate  or  accidental  causes. 

If  in  a  very  large  percentage  of  cases,  the  limit  of  postoperative 
emesis  should  fall  within  a  period  during  which  certain  accidental 
factors  are  not  usually  present,  this  fact  would  be  suggestive  of  the 
predominating  influence  of  the  factor  known  to  be  constant. 

An  analysis  of  group  1 — nonlaparotomized  cases — shows  that  80 
ca.ses,  or  26.7  per  cent,  were  not  influenced  with  respejjt  to  emesis  by 
any  probable  causative  factor;  that  in  208  cases,  or  69.3  per  cent. 
emesis  occurred  during  the  first  24  hours  only,  and  that  in  but  12 
cases,  or  4  per  cent,  did  emesis  occur  after  the  first  24  hours. 

In  the  208  cases  which  vomited  during  the  first  day  only,  there 
doubtless  existed  more  than  one  causative  factor  of  emesis,  but  what- 
ever they  were  and  how  many  there  may  have  been,  their  limit  of 
influence  did  not  exceed  24  hours.  However,  of  the  possi])le  factors. 
ether  alone  was  constant;  therefore,  it  would  seem  reasonable  to 
consider  it  the  dominant  factor  in  the  causation  of  emesis  during  this 
period.  Further,  that,  as  the  limit  of  emesis  in  these  208  cases  did 
not  exceed  24  hours,  we  may  reasonably  suppose  that  the  limit  of  the 
influence  of  ether  with  respect  to  emesis  does  uai  exceed  the  first  24 
hours. 

Of  the  12  cases  in  which  emesis  occurred  after  the  first  day,  acci- 
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dental  causes,  such  as  food  and  medicine  by  mouth,  were  discovered 
on  the  second  and  third  day  in  9 ;  in  the  remaining  3  cases  no  imme- 
diate or  accidental  cause  of  emesis  was  deterniined.  Of  the  9  cases, 
2  did  not  vomit  on  the  first  day,  and  7  did.  Because  of  the  fact  that 
accidental  causes  of  emesis  were  determined  after  the  first  day  in 
these  cases,  the  former  might  be  included  in  division  1  and  the  latter 
in  division  2.  If  so  considered,  the  total  number  of  cases  which  vom- 
ited during  the  first  day  only,  and  from  other  than  known  accidental 
causes,  would  increase  from  208,  or  69.3  per  cent,  to  217,  or  72.3  per 
cent.  In  the  remaining  3  cases  in  which  no  accidental  cause  was  dis- 
covered to  account  for  emesis  occurring  after  the  first  24  hours,  the 
limits  of  emesis  w^ere  as  follows:    first  case,  26  hours  after  operation; 


Group    2.      Cases    in   which    rubber   envelop    pads    were    used. 


Table  IV 
Rating  of  Anesthetists 


PERCENTAGE    OF 

PERCENTAGE   OF 

NUMBER   OF 

CASES   WHICH 

CASES   WHICH 

ANESTHETISTS 

CASES 

DID    NOT  VOMIT 

DID   VOMIT 

No.  1 

18 

66.6 

No.  2 

23 

47.8 

No.  3 

16 

44.0 

No.  4 

55 

36.4 

No.  5 

79 

29.0 

No.  6 

54 

23.8 

No.  7 

36 

14.0 

33.4 
52.2 
56.0 
63.6 
71.0 
76.2 
86.0 


second  case,  30  hours  after  operation;  and  the  third  case,  39  hours 
after  operation.     The  emesis  which  occurred  39  hours  after  opera- 
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tion  in  th«»  thinl  onso  was  tho  only  onu^NiK  which  ocrurrod  in  thin  etmc 
durinjr  tho  rntiro  time  of  ronvah's<M»nc<».* 

A  list  showinp  the  rntinjr  <»f  tho  nnoKthotists  who  ndminiRtercd 
cthor  mort*  than  10  times  is  jriven  in  Table  IV. 

Anesthetists'  n\inihers  1.  2.  and  'i.  though  showing  a  eoniparatively 
hi)rh  pereenta^e  of  eases  which  did  not  vonnt.  liad  fewer  eases  l»y 
less  than  half  than  ninnhcrs  4.  f).  and  (>. 

One  of  the  jrroup.  namely,  nmnher  7.  showed  a  much  higher  per- 
centajre  of  eases  vomitinjr  tlian  the  others.  This  sintfle  instance  raises 
the  question  repardinp  the  individnal  skill  of  the  anesthetist  as  a 
factor  in  limiting  emesis.  hut  the  rating  of  no  anesthetist  can  he 
determined  under  50  or  1(X)  eases. 

Ether  was  administered  to  the  remainin}?  10  eases  by  G  other  anes- 
thetists. 

(ONCLTSIONS    RKOARDIXO    XONI.APAROTOMIZKD    CASKS 

1.  In  300  successive  nonla])arotomized  cases,  etherized,  over  2fi  per 
cent  escaped  vomitinpr  alto«rether;  nearly  70  per  cent  vomited  only 
in  the  first  24  hours,  and  4  per  cent  vomited  irrejrularly. 

2.  The  lenjrth  of  etherization  has  no  relationship  to  postoperative 
emesis  with  respect  to  frequency  or  days  of  occurrence. 

Tablk  V 
Groi'p  2.    Laparotomy  With  Ribber  Exvet.op  Pads;  40n  Ca.sks 




EMESIS    UECORI) 

DAYS    OF 

COXVALE.SCEXrE 

xo. 

OF    CASES 

PERrEXT.\r,E    IX 

DIVISIONS 

l.ST 

2XD 

?,]ID 

IX     EACH    DIVISIOX 

EACH    DIVISIOX 

1 

0 

0 

0 

lOS 

27.0 

o 

X 

0 

0 

179 

44.7 

3 

X 

X 

0 

50 

12.5 

4 

X 

X 

X 

29 

7.3 

5 

X 

0 

X 

14 

3.5 

6 

0 

X 

X 

6 

1.5 

7 

0 

X 

0 

10 

2.5     • 

8 

0 

0 

X 

4 

1.0 

Total.. 





,  .400 

100.00 

X    Indicates   tlic   day   or   days   f»n    which    one   or    more    cincsis  occurrc*!. 

3.  The  influence  of  morphine  administered  hyjiodermatically  after 
operation  is,  with  respect  to  emesis.  practically  nil. 

4.  The  dominatintr  factor  in  the  causation  of  emesis  when  the  perito- 
neum of  the  intestines  is  not  traumatized  is  ether  and  tlie  limit  of  its 
influence  is  24  hours. 


'If  it  be  held  that  these  three  cases  should  he  considered  in  arriving  at  a  conclusion 
regarding  the  influence  of  ether  in  protlucinR  enie^i'.  then  it  wouhi  Ik-  necessary  to  cxtcn<l 
the  limit  of  ether  emesis  to  39  hours;  but  all  things  considered,  it  wouM  seem  justifiable  to 
classify  these  cases  as  exceptions  to  the  rule,  i.e.,  that  ether  emesis  does  not  exceed  24 
hours. 
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A  Comparative  Study  of  the  400  Laparotomized  Cases    (Group  2) 
IN  Which  Rubber  Envelop  Pads  Were  Used  and  the  366  Lap- 
arotomized Cases  (Group  3)  in  Which  Gauze  Was  Used 
emesis  during  first  three  days 

An  analysis  of  laparotomized  cases  in  which  rubber  envelop  pads 
vrere  used,  group  2,  shows  the  following: 

Of  the  400  cases  constituting  group  2,  108  cases,  or  27  per  cent,  did 
not  vomit  during   the   first   3   days   of   convalescence ;   179   cases,   or 


Fig.   3. — Group   3.      Cases 


rhich    gauze  pads   were   used. 


Table  VI 
Group  3.     Laparotomized  Cases  With  Gauze;  366  Cases 


EMESIS   RECORD 

DAYS    OF 

CONVALESCENCE 

NO. 

OF    CASES 

PERCENTAGE   IN 

DIVISIONS 

1st 

2nd 

3rd 

IN    EACH    DIVISION 

EACH    DIVISION 

1 

0 

0 

0 

46 

12.6 

2 

X 

0 

0 

148 

40.5 

3 

X 

X 

0 

71 

19.4 

4 

X 

X 

X 

65 

17.7 

5 

X 

0 

X 

19 

5.2 

6 

0 

X 

X 

5 

1.4 

7 

0 

X 

0 

6 

1.6 

8 

0 

0 

X 

6 

1.6 

Total.  . 



..366 

100.0 

X   Indicates  the  day  or  days   on  which   one   or   more   emesis  occurred. 

44.7  per  cent,  vomited  during  the  first  day  only;  50  cases,  or  12.5  per 
cent,  vomited  during  the  first  and  second  days  only;  29  cases,  or  7.3 
per  cent,  vomited  on  each  of  the  3  days;  14  cases,  or  3.5  per  cent, 
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vomited  on  tlu»  s«HM)n«|  luul  third  diiys  only;  10  oiihos.  or  2.5  per  cent, 
vomited  on  the  seeond  i\ny  only;  and  4  ca-sen,  or  1  per  cent,  vomitc<l 
on  the  third  day  only. 

An  analysis  of  laparotnmi/.ed  eases  in  whieh  ^au/.e  was  used,  pronp 
3,  shows  the  following: 

Of  the  366  eases  of  proup  3,  46  eases,  or  12.6  per  eent.  did  not 
vomit  during  the  first  3  days  of  eonvaleseenee;  148  eases,  or  40.5  p«T 
eent.  vomited  during  the  first  day  only;  71  ca.scs,  or  10.4  per  coiit, 
vomitetl  during  the  first  2  days  only;  6.5  eases,  or  17.7  per  (M-nt. 
vomited  on  each  of  the  3  days;  10  eases,  or  5.2  per  cent,  vomitcfl 
on  the  first  and  third  days  only;  5  eases,  or  1.4  per  eent,  vomited  mi 
the  seeond  and  third  days  only;  6  ca.ses,  or  1.6  per  cent,  vomited  on 


rig.   4. — Group  2.     Four  hundred  cases  of  which   386  cases,  or  96.5   per  cent,  did   not   distcn<l; 
14,    or    3.5    i>er    cent,    did    distend. 

the  seeond  day  only  and  6  cases,  or  1.6  per  cent,  vomited  on  the  third 
day  onh\ 

INTE.^TIXAL    DISTKNTIOX 

A  comparative  .study  of  the  two  groups  shows  that  in  group  2.  some 
form  of  di.stention  occurred  in  16  cases.  Of  these,  4  were  recorded  as 
** distended"  and  12  as  "slightly  distended."  As  2  were  recorded 
as  '^gastric  distention"  the  number  of  cases  of  intestinal  distention 
in  this  group  was  14,  or  3.5  per  cent.  Three  ca.ses  distended  on  2 
successive  days,  no  case  distended  on  three  successive  days. 

In  group  3,  there  Avere  47  eases  recorded  as  having  had  some  form 
of  distention;  33  of  these  were  recorded  as  ''distended"  or  "con- 
siderablv  distended"  and  14  as  ''slightly  di.stended."    No  cases  were 
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recorded  with  ''gastric  distention."  Therefore,  the  number  of  cases 
with  intestinal  distention  in  this  group  was  47,  or  13  per  cent.  Seven 
cases  distended  on  2  successive  days  and  1  case  distended  on  3  suc- 
cessive days. 

It  may  be  of  interest  to  note  the  difference  of  distention  occurring 
in  the  corresponding  divisions  of  the  two  groups  as  shown  in  table. 


Table 

VTI 

Difference 

OF 

Distention 

GROUP 

2 

GROUP 

3 

DIVISION 

PERCENTAGE 

DIVISION 

PERCENTAGE 

1 

3.6 

1 

8.7 

2 

2.8 

2 

8.7 

3 

8.0 

3 

15.5 

4 

10.3 

4 

20.1 

5 

0 

5 

5.0 

6 

0 

6 

40.0 

7 

0 

7 

33.0 

8 

0 

8 

16.0 

Our  interest  centers  in  the  comparative  difference  in  the  4  first 
divisions  of  the  2  groups,  as  the  last  4  divisions  constitute  only  8  or 
9  per  cent  of  their  respective  groups,  and  are  too  small  to  influence 
materially  conclusions  drawn  from  the  first  4  divisions;  but  as  a 
matter  of  information,  it  might  be  noted  that  in  the  4  last  divisions 
of  group  2,  no  distention  occurred  as  contrasted  with  16.6  per  cent 
in  the  corresponding  divisions  of  group  3. 

It  will  be  noted  that  there  is  a  marked  increase  in  percentage  be- 
tween divisions  2  and  3,  and  3  and  4  of  each  group  and  an  equally 
striking  contrast  of  difference  in  divisions  3  and  4  of  group  2  and 
the  corresponding  divisions  of  group  3.  The  increase  in  percentage 
between  the  second  divisions  of  each  group  corresponds  with  the 
increase  in  the  duration  of  emesis  in  each  respective  division,  namely 
two  successive  days  of  emesis  in  division  3  and  3  successive  days  of 
emesis  in  division  4.  Also  the  difference  in  percentage  in  the  same 
divisions  of  the  two  groups  is  equally  striking  and  shows  that  some 
influence,  causative  of  both  emesis  and  distention,  occurred  to  a 
greater  degree  in  one  group  than  in  the  other. 

Our  previous  analysis  of  group  1  showed  that  such  a  difference 
could  not  be  attributed  to  the  length  of  time  ether  was  administered, 
to  the  amount  of  morphine,  or  to  the  character  of  operation.  To  what 
then  can  such  a  difference  be  due? 

The  only  factor  common  to  both  groups  2  and  3  and  not  found  in 
group  1,  which  might  be  considered  as  causative  of  both  emesis  and 
distention,  is  peritoneal  trauma;  but  in  division  3  of  group  2,  we  find 
distention  in  8  per  cent  of  cases  as  compared  to  15.5  per  cent  in  the 
corresponding  division  in  group  3,   and  12.5  per  cent  emesis  in  the 
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division  3  of  proiip  2  iis  coinpnnMl  to  10.4  per  crnt  in  the  rorce- 
spondinf;  division  of  proup  3.  In  <livision  4  (»f  jjroup  2,  wo  find  diR- 
tention  in  10.3  p«»r  ront  of  cnsos  iis  conipiirrd  to  20.1  prr  rrnt  in  tho 
correspon<linp  division  of  (rnuip  3  iind  7.3  por  cmt  oniosis  in  division 
4  of  jrroup  2.  «s  rompHrtMl  to  17.7  por  ornt  in  thr  (•(UTcs|)ondinjr  divi- 
sion of  pronp  3. 

This  analysis  shows  that  tin*  connnon  cjmsativc  fjictor,  whidi  pro- 
lonpiMl  tho  tinio  or  durnti<)n  of  onirsis  aixl  incrrasod  tlio  por<'ontaj?c 
of  distontioM.  inthionood  hotli  ^rroups.  Imt  this  is  tiMic  to  a  h-s.sor  do- 
grrec  in  ono  pronp  tlian  in  tho  othor,  loadinj^  ns  to  tho  oonolusion 
that,  as  in  divisions  3  and  4  in  pronp  2,  wo  havo  a  markodiy  lessoned 
pereentajjo  in  lioth  oniosis  and  distention  than  in  jrroup  3;  and  as  in 


87X 

319  C2i5es 
Did  not  distend 


Fig.    5. 


iroup    3.      Three   hundrid    sixty-six    cases   of   which    319,    or    87    per   cent,    did    not    dis- 
tend,   and    47,    or    13    per    cent,    did    distend. 


group  2,  the  procedure  adopted  to  keep  the  intestines  out  of  tlie  pelvis 
was  less  trauniatizinpr  than  that  used  in  jrroup  3,  a  lesser  deirree  of 
intestinal  peritoneal  trauma  occui-red.  resultintr  in  less  emesis  and 
distention  in  prroup  2  than  in  jrroup  3. 

MORPHINE 

A  comparative  study  witli  respect  to  morpliine  shows  tliat  in  jrroup 
2  there  were  17  patients  who  received  no  inor|)hine  (lurin<r  the  first, 
second,  and  third  days  of  convalescence.  These  were  classified  with 
respect  to  operations  as  shown  in  Table  VIII. 

In  ^roup  3.  there  were  9  patients  who  received  no  mori)hine  durinpr 
the  first  3  days  of  convalescence.  These  were  classified  with  respect 
to  operations  as  follows  in  Table  IX. 
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It  will  be  seen  that  practically  50  per  cent  more  of  cases  received 
no  morphine  on  the  first  3  days  of  convalescence  in  group  2  than  in 
group  3. 

The  total  amount  of  morphine  used  in  group  2  was  330  grains,  or 
an  average  of  0.82  grain  during  the  first  3  days  of  convalescence. 

The  total  amount  of  morphine  used  in  group  3  was  347  grains  or 
an  average  of  0.95  grain  during  the  first  3  days  of  convalescence. 

Table  VIII 
No  Morphine  Given  in  First  Three  Days;  Group  2 

Retroversion  5 

Supravaginal    hysterectomy  5 

Adnexal  operations  3 

Myomectomy  1 

Exploratory  1 

Separation   of   adhesions  1 

Resection  of  ileum  1 


Total  17,  or  4.2  per  cent 

These  analyses  show  that  in  group  2  not  only  did  a  much  greater 
number  of  individual  cases  pass  through  the  first  3  days  of  conva- 
lescence without  receiving  morphine  than  in  group  3,  but  that  each 
day  there  were  many  more  cases  in  group  2  than  in  group  3  which 
received  no  morphine,  also  that  the  total  number  of  grains  used  in 
the  400  cases  of  group  2  were  considerably  less,  i.e.,  17,  than  the 
total  number  of  grains  used  in  the  366  cases  of  group  3. 

Table   IX 
No  Morphine  Given  in  First  Three  Days;   Group  3 

Retroversions  2 

Supravaginal  hysterectomy                                                         2 

Appendix  1 

Exploratory  2 

Myomectomy  2 


Total  9,  or  2.4  per  cent 

In  the  first  4  divisions  of  each  group,  the  average  amount  of  mor- 
phine administered  was  greater  in  division  4  than  in  the  other  divi- 
sions. The  question  may  arise  as  to  whether  the  extended  duration 
of  emesis  in  this  division  (namely  emesis  on  each  of  the  3  days)  was 
the  result  of  a  larger  average  amount  of  morphine  administered  in 
this  division  than  was  administered  in  the  other  divisions.  But  it 
will  be  remembered  that  it  was  established  by  the  analysis  of  group  1 
that  morphine  per  se  (postoperative)  does  not  occasion  emesis. 

It  is,  therefore,  evident  that  the  increased  amount  of  morphine 
administered  was  due  to  an  increase  in  amount  and  extent  of  pain. 
This  increase  in  the  amount  of  pain  in  the  laparotomized  groups  was 
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TAHI.R  X 
OoMPAKiHoN  or  R»:Hri.T8  Wiikkk  Mnitriiisr.  In  THrn  Am»  Wiikkk  It  Ih  Not 

AMot'NT  or  M<mriiiNK  AnMiNiKTr.itr.n  on  tiir  iNtuvim'At.  daym 
~  Oroup  2 

Uf    day  Irts  gr^. 

2ml  ilnv  \}^  Km. 

»1rd    tiny  41  jjrw. 

(Jrtuip  .T 
iHt  liny  1I>0  jfn«. 

L'ihI    «lay  109  jfrH. 

.Tn!  <lny  -IS  jjrj*. 

CASKS    HF.rr.IVISf!    NO    MimruiNK   Cl 

Group  2 
Ist   <lny  2H  rn}*«>K 

2n<l    (lay  9<^  cnsoH 

:{rtl  liny  257  oai«08 

Group  .T 
1st    (lay  11   rns(»» 

2n(l   (lay  r>4  casos 

.Trd  (lav  170  raw^s 


nvcrajfi' 

.42  ur. 

ftvornifo 

.21>  K'r. 

nvprnjfo 

.11   Rr. 

Bvrrnjjo 

.r)2  jjr. 

nvcrnn(» 

..''.0  j;r. 

average* 

.1:5   Kr. 

IN    THK    INIUVnU'AL    I»AYS 

or 

7 

per  cent 

or 

24 

p<»r  orMit 

or 

(U 

per  rent 

or 

o 

per  cout 

or 

17 

pf»r  vput 

or 

47 

por  cent 

the  result  of  an  element  not  found  in  tho  nonlaparotoniizc*!,  i.e.. 
peritoneal  trauma;  and  it  is  presumably  this  element  that  not  only 
inereased  the  amount  of  pain,  ])ut  extended  the  duration  of  emesis. 

The  IxFLrEXCE  of  Rectal  Therapy  ox  Postoperative  Emesis  ; 
Its  Comparative  T^se  ix  Groups  2  axd  3 

SALIXE,     BICARROXATE     OF     SODA,     GLTXOSE     SOU'TIOXS,     AXD     HOT     WATER 

admixistered  per  rectum  immediately  before  the 
termixatiox  of  operatiox 

When  saline,  biearbonate  of  soda,  j^lueose,  or  hot  water  is  administered 
per  rectum  immediately  before  the  termination  of  an  abdominal  sec- 
tion, what  influence,  if  any.  have  they  in  lesseninpr  or  preventinp^  post- 
operative emesis? 

In  proup  2  no  rectal  therapy  was  used  immediately  before  the  ter- 
mination of  operation. 

In  prroup  3  there  were  212  cases,  or  58  per  cent,  in  which  some  form 
of  rectal  therapy  was  used  immediately  before  the  completion  of 
operation. 

The  solutions  were  administered  as  follows: 

Saline    .solution  40 

Birarbonatc  of  soda  lO.T 

Glucose,  5  per  cent  solution  S 

Hot   water  52 

AVhen  the  comparative  records  of  proups  2  and  3,  with  respect  to 
emesis,  are  recalled,  the  above  analysis  brinprs  into  serious  question 
the  efficacy  of  rectal  therapy,  if  it  does  not  conclusively  prove  that 
the  effect  of  such  therapy  with  rejrard  to  preventing  or  modifying 
postoperative  emesis  is  nil. 
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SALINE,    BICARBONATE   OF   SODA,   AND   GLUCOSE   SOLUTION   ADMINISTERED   PER 

RECTUM  IN  THE  FORM  OF   "  DRIPS "  AFTER  OPERATION 

(murphy   and   HARRIS) 

The  same  question  may  be  asked  regarding  the  influence  of  these 
solutions  upon  postoperative  emesis  in  the  form  of  ''drips"  as  was 
asked  regarding  the  administration  of  these  solutions  in  quantity  per 
rectum  immediately  before  the  termination  of  the  operation. 

In  group  2,  we  find  that  the  Murphy  drip  was  used  in  2  cases  and 
the  Harris  drip  in  5  cases:  total  7  cases,  or  1.7  per  cent;  in  1  of  these 
7  cases  the  ''drip"  was  used  2  days  successively,  or  0.2  per  cent. 

In  group  3,  we  find  that  the  Murphy  drip  was  used  in  68  cases  and 
the  Harris  drip  in  13  cases:  total  81  cases,  or  22.1  per  cent ;  in  23  of 
these  cases  the  "drip"  was  used  2  days  successively  and  in  9  cases 
3  days  successively,  or  a  total  of  8.7  per  cent  of  cases  in  which  the 
"drip"  was  used  in  successive  days. 

This  analysis  would  lead  us  to  practically  the  same  conclusion  as 
previously  reached  regarding  the  relationship  of  emesis  to  rectal 
therapy  when  used  at  the  termination  of  operation ;  but  whatever  in- 
fluence postoperative  rectal  therapy  in  the  form  of  "drips"  may  exert 
in  preventing  emesis,  it  is  entirely  the  result  of  its  action  in  stimulat- 
ing peristalsis,  thereby  lessening  intestinal  distention,  to  which  emesis 
at  times  is  due. 

TIME  OF  ETHERIZATION  AND  ITS  RELATION  TO  POSTOPERATIVE  EMESIS 

A  study  of  the  laparotomized  groups  2  and  3  with  respect  to  the 
relationship  between  time  of  etherization  and  postoperative  emesis 
cannot  be  made  with  the  same  satisfaction  as  the  nonlaparotomized 
group  (group  1),  because  of  the  introduction  in  the  laparotomized 
groups  of  the  element  of  peritoneal  trauma. 

However,  a  study  of  the  first  four  divisions  of  groups  2  and  3  (divi- 
sions which  constitute  collectively  91.5  per  cent  and  90.2  per  cent  of 
their  respective  groups)  corroborate  the  finding  in  the  study  of  group 
1  with  respect  to  the  relationship  between  the  time  of  etherization 
and  the  duration  of  postoperative  emesis — namely  that  the  element 
of  time  per  se,  has  little  or  no  influence  as  a  factor  in  extending  the 
duration  of  postoperative  emesis. 

It  is  self-evident  that  the  influence  of  tim^e  in  division  1  of  groups  2 
and  3  could  have  had  no  possible  bearing  upon  the  question  of  emesis 
in  this  division,  as  no  emesis  occurred  in  this  divison  of  either  group. 

In  comparing  division  2  of  groups  2  and  3,  we  find  that  there  is  a 
difference  of  only  1.1  per  cent  of  cases  which  were  etherized  two  or 
more  hours  and  a  difference  of  only  1  per  cent  of  cases  which  were 
etherized  less  than  2  hours. 

The  difference  in  percentage  is  here  so  little  and  the  difference  in 
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percentnpc  with  rrsp^rt  to  cinosis  is  so  siiuill.  luimrly  4  ]u'r  cent,  tlliit 
this  division  may  ho  loft  out  of  considonition  in  our  iinnlysis. 

In  division  >\  of  »rroup  2.  wo  find  tluit  tlioro  wns  'M\.*)  por  oont  of 
cases  whioli  woro  nnosthotizod  2  hours  or  nioro  as  coniparod  to  \H.'.\ 
per  cent  in  tho  oorrospondinjr  <li vision  of  «:nnip  '\'.  and  in  division  4 
of  group  2.  wo  find  that  thoro  was  41.:{  \u>r  crnl  (.f  casos  whioh  woro 
anosthotizod  2  hours  or  nioro  as  coinparrd  t<>  24. (»  p«T  oont  in  tlio  oor- 
respondiu}?  division  of  jrroup  3. 

Tami.k  XI 
Time  ok  Kthkkization  In  First  Fmu  Divisions  ok  (tinnrs  2  ani>  r, 

DIVISION    I 

Group  2— lOS  Cftsos 

Two  hours  and  ovor 2'?. 9  por  oont  of  rnws 

Loss    than    2    hours 7(>.l     jmt    cent    of    rasos 

Group  r. — 4r»  Casos 

Two  hours  and   ovor 2S.0  por  ront  of  rasos 

I^ss   than    2   hcnirs 72.0   j»or  ront   casos 

I»l VISION    2 
Group  2 — 179  Casos 

Two  hours  and  ovor 2S.7  por  ront  of  rasos 

I^ss  tlian  2  liours 71..''.  por  cont  of  ca.sos 

Group   r»— 148   Casos 

Two    hours   and   ovor 27.7    por   oont   of   casos 

Loss  than   2  hours 72.3   por  cont  of  casos 

DIVISION    3 
Group  2 — 50  Ca.sos 

Two  hours  and  ovor 'M'kO  por  cont  of  casos 

»  I>oss  than   2  hours ().'i.l  por  cont  of  casos 

Group  3 — 71  Casos 

Two    hours   and    ovor IS, .3    por   cont    of   ca.«os 

Loss  than  2  hours 71.7  por  cont  of  casos 

DIVISION   4 

Grouj)  2— 21>  Casos 

Two  liours  and  ovor 41..".   ]»or  cont  of  casos 

Lo.«<s    than    2    liours ')H.~    por   cont    of    casos 

Group  ?>—()')  Casos 

Two  hours  and  ovor 24.0  por  cont  of  casos 

Loss  than    2   liours 75. (>   ]»or   cont   of  casos 

Here  it  will  be  seen  that  thouj^h  the  percentage  of  cases,  which  were 
under  ether  2  hours  or  more  in  divisions  3  and  4  of  jrroup  3,  was 
smaller  than  in  the  corresponding  division  of  frronp  2,  yet  tlio  per- 
centage of  postoperative  vomitiiifr  lospecting  days  in  those  divisions  of 
this  group  was  larger  than  in  tho  corresponding  divisions  of  group 
2j  i.e.,  12.5  per  cent  as  compared  to  10.4  jx-r  oont  and  7.3  per  cont  as 
compared  to  17.7  per  cent. 

In  division  3  of  group  2  we  find  that  there  was  63.1  per  cent  of  cases 
which  were  anesthetized  between  1  and  2  hours  as  compared  to  81.7 
per  cent  in  the  corresponding  division  of  group  3 :  and  in   division 
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4  of  group  2  we  find  that  there  was  58.7  per  cent  of  cases  which 
were  anesthetized  between  1  and  2  hours  as  compared  to  75.6  per 
cent  in  the  corresponding  division  of  group  3. 

Here  it  will  be  seen  that  though  the  percentage  of  cases  which  were 
under  ether  between  1  and  2  hours  of  divisions  3  and  4  of  group  3 
was  larger  than  in  the  corresponding  divisions  of  group  2,  yet  the 
percentage  of  vomiting  respecting  days  in  these  divisions  of  group 
3  was  greater  than  in  the  corresponding  divisions  of  group  2,  as  has 
just  been  noted. 

Table    XII 


Division  I 

Division  3 

Group  2 

Group  2 

Supravag-inal  hysterecitomy 

35 

Supravaginal  hysterectomy 

13 

Panhysterectomy 

3 

Panhysterectomy 

9 

Retroversion 

26 

Retroversion 

16 

Adnexal  and  appendiceal 

38 

Adnexal  and  appendiceal 

19 

Resection   of   intestines 

3 

Myomectomy 

1 

Exploratory 

2 

Umbilical  hernia 

1 

Myomectomy 

1 

Group  3 

50 

108 

Group  3 

Supravaginal  hysterectomy 

11 

Supravaginal  hysterectomy 

17 

Panhysterectomy 

9 

Panhysterectomy 

8- 

Retroversion 

25 

Retroversion 

16 

Adnexal  and  appendiceal 

20 

Adnexal   and   appendiceal 

3 

Myomectomy 

4 

Myomectomy 

.     2 

Exploratory 

2 

46 

71 

Division  2 

Division  4 

Group  2 

Group  2 

Supravaginal  hysterectomy 

51 

Supravaginal  hysterectomy 

» 

Panhysterectomy 

10 

Panhysterectomy 

0 

Retroversion 

57 

Retroversion 

8 

Adnexal  and  appendiceal 

50 

Adnexal  and   appendiceal 

8 

Exploratory 

2 

Myomectomy 

5 

Myomectomy 

5 

Ventral  hernia 

4 

Group  3 

29 

179 

Supravaginal  hysterectomy 

12 

Group  3 

Panhysterectomy 

11 

Supravaginal  hysterectomy 

46 

Retroversion 

22 

Panhysterectomy 

15 

Adnexal  and  appendiceal 

15 

Retroversion 

53 

Myomectomy 

4 

Adnexal  and  appendiceal 

26 

Hernia 

1 

Exploratory 

3 

Myomectomy 

4 

65 

Ventral  hernia 

1 

148 

That  is  in  divisions  3  and  4  of  group  2  there  was  a  greater  per-^ 
centage  of  cases  which  were  etherized  2  hours  or  more  with  a  less 
percentage  of  postoperative  vomiting  respecting  days  than  in  the 
corresponding  division  of  group  3 ;  while  in  divisions  3  and  4  of  group 
3  there  was  a  greater  percentage  of  cases  etherized  less  than  2  hours 
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Tahlb  xin 

r«»\ll'M:\TIV>     Sti  l»Y    or    OritHATIONH,    ASKHTIIICTIHTH.    KT**. 


Operators 

In  fn^up  2 — ruWK»r  pud 
No.  1  did  rt2  p<»r  cent  of  ontiro  ^orV 
No.  2  did  32  p<»r  cent  of  entire  work 
No.  3  did  0  per  cent  of  entire  work 

Anfsthrtist* 

Betid^nt   did   92.75    per   cent    of   entire 

work 
Rpeeiiil  did  3.7.')  per  cent  of  entire  work 
Not  recordetl,  3.5  i>or  cent  of  entire  work 

Peritoneal  adhesions 
In  38.5  per  cent 

Abdominal  and  vaginal  drainage 
In  8.0  per  cent 

Jneinon 

Lonjiritudinal  in  80  per  cent 

Transverse  in  20  per  cent 

Union 

Primary  in  98  per  cent 
Secondary  in  2  per  cent 

Age  • 

45  years  or  over,  14.2  per  cent 
Under  45  years,  70.6  per  cent 
Not  recorded,   15.2   per  cent 

Private  and  ward  cases 
Ward — 73.5  per  cent 
Private — 26.5   per  cent 

Glucose  intravenously 
None  administered 


In  (Troop  3 — gauKO  pad 
No.   1    did    70   iH»r   cent   of  entire 
No.  2  di<l  .'{0  \wT  cent  <»f  entire  v 


IMT    rem    or    on^ire    wo 
\wT  cent  <»f  entire  work 


work 


Resident  did  7S.7  per  cent  of  entire  work 

Special  did  20.76  per  cent  of  entire  work 
Not    recorded,    0.54    per    cent    of    entire 
work 


In  24.6  |>er  cent 


In  2  per  cent 

Longitudinal   in   09.7  per  cent 
Transverse  in  0.3  per  cent 

Primary  in  97.5  per  cent 
Secondary   in  2.5   per  cent 

45  years  or  over,  9.9  per  cent 
Under  45  years,  65.2  per  cent 
Not   recorded,   24.9   per  cent 

Ward — 80  per  cent 
Private — 20  per  cent 

First  day  300  c.cm.  in  3  cases 
Div.  2. 
300  c.cm.  in  1  case 
Second  day  500  c.cm.  in  1  case 
Div.  3 
400  c.cm.   in   1   case 


Saline  intravenously 
None  administered 


First    day,    750   c.cm.    1    case 

c.cm.  1  case 

100    c.cm.    1    case 


with  a  greater  percentage  of  postoperative  emesis  than  in  the  cor- 
responding divisions  of  group  2. 


A    STUDY    OF    THE    CHARACTER    OF    OPERATION    INT    THE    TWO    GROUP?    WITH 
RESPECT    TO    THEIR    INFLUENCE    UPON     EMESIS 

As  it  might  be  argued  that  the  character  of  operation  influences 
postoperative  results  with  respect  to  emesis,  it  will  be  necessary  to 
compare  the  character  and  number  of  operations  in  the  different 
divisions  of  the  two  groups.  As  the  first  four  divisions  of  groups 
2  and  3  constitute  91.5  per  cent  and  90.2  per  cent  of  their  respective 


38  BISSELL:      VOMITING   AND   DISTENTION    AFTER   LAPAROTOMY 

groups,  they  are  sufficient  in  number  and  percentage  to   determine 
the  point  in  question. 

A  review  of  Table  XII  will  convince  one  that  all  operations,  except 
panhysterectomy,  are  in  fair  proportion,  represented  in  the  several 
divisions  of  the  two  groups.  It  is  generally  conceded  that  panhys- 
terectomy is  a  grave  operation  and  frequently  followed  by  stormy 
convalescence,  yet  in  divisions  1  and  2  of  group  2  (divisions  in  which 
emesis  when  occurring  did  not  exceed  24  hours)  there  is  4.5  per  cent 
of  panhysterectomies  as  compared  to  nothing  in  the  divisions  in 
which  vomiting  extended  to  the  second  or  third  days,  namely  divi- 
sions 3  and  4.  In  the  same  divisions  in  group  3  there  was  11.7  per 
cent  as  compared  to  14.6  per  cent.  This  table  furnishes  sufficient 
evidence,  it  would  seem  to  show,  that  neither  the  character  nor  the 
gravity  of  the  operation  influences  necessarily  postoperative  results 
regarding  emesis. 

??' 

CONCLUSIONS    REGARDING    LAP AROTOMIZi^    CASES 

1.  In  400  successive  laparotomized  patients,  the  use  of  rubber  en- 
velop pads  resulted  in  freedom  from  vomiting  in  practically  the  same 
proportion  as  in  the  nonlaparotomized  patients. 

2.  Comparing  nearly  equal  numbers  of  laparotomized  cases  under 
approximately  the  same  conditions,  this  study  demonstrates  that  to 
substitute  the  rubber  envelop  pads  for  gauze  pads  is  to  double  the 
chance  of  escaping  vomiting;  to  reduce  2  days  vomiting  by  one-third; 
to  cut  3  days  vomiting  60  per  cent;  and  to  lessen  distention  by  two- 
thirds. 

3.  The  dominant  factors  in  the  causation  of  emesis  in  laparotom- 
ized cases  are  ether  and  trauma  of  the  peritoneum  of  the  intestines 
and  while  the  influence  of  ether  is  only  24  hours,  the  influence  of 
intestinal  peritoneal  trauma  may  extend  to  3  days  or  more. 

4.  Less  vomiting,  less  distention  and  less  morphine  show  less 
trauma  to  the  peritoneum. 

DESCRIPTION    OF    DIAGRAMS    OF    COMPARATIVE    PERCENTAGES    OF    EMESIS 
IN    THE   THREE   GROUPS 

In  the  diagrams  (Figs.  1  to  5),  division  1  of  each  group,  the  divi- 
sion in  which  no  vomiting  occurred,  is  designated  by  white.  Division 
2  of  each  group,  the  division  in  which  vomiting  occurred  on  the  first 
day  only,  is  designated  in  gray;  and  the  remaining  6  divisions  are 
designated  by  black. 

Comparing  the  divisions  of  group  2  (the  group  in  which  rubber 
envelop  pads  were  used)  with  the  divisions  of  group  1  (the  non- 
laparotomized group)  and  with  group  3  (in  which  gauze  was  used), 
we  find  that  27  per  cent  of  group  2  (division  1)  did  not  vomit  as  com- 
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pared  to  26.7  |M»r  con!  of  irrniip  1  (cJiviKimi  1)  nn<I  12.(»  pvr  rent  of 
group  3  (division  1);  thrrofurr  tlio  iiiiinltor  of  Ijiparotmnizrd  caftf^K 
whirh  did  not  v<»njit  whon  ruldKT  rnvrl<»p  pjids  were  iisfd  was  prac- 
tically tht*  sanu*  as  did  not  vomit  in  tin*  nonlaparotonii/.cd  work,  hut 
mon»  than  twitM*  fas  many  did  not  vomit  in  tin*  lapjirotomizcd  t^roup 
in  which  >rau7.c  was  used. 

\Vc  (Ind  that  44.7  por  iM*nt  of  y:nni|)  2  (division  2)  vomited  on  the 
first  day  only  as  compared  to  09.3  per  eent  of  ^n-onp  1  (division  2) 
and  40.5  per  eent  of  jrroup  3  (division  2);  therefore  the  num])cr  of 
cases  of  protip  2  which  vomited  on  the  first  day  only  is  about  one- 
third  less  than  those  of  jrroup  1,  an<l  a  little  more  than  those  of 
jrroup  3. 

The  most  striking  contrast  in  the  (\  remaining:  divisions  of  the 
laparotomized  urroups  (proup  2  and  3)  is  in  division  3  in  which 
vomitin«r  occurred  on  the  first  and  second  days  only,  and  division 
4  in  which  vomitinp  occurred  on  the  first,  second  and  third  days. 
Here  we  find  that  when  rubher  envelop  pads  were  used.  12.5  per 
cent  vomite<l  on  the  first  and  second  days  only  as  comj)ared  to  10.4 
per  cent  when  ^auze  was  used:  and  that  only  7.3  per  cent  vomited 
on  the  first,  second  and  third  days  when  the  rubber  envelop  pads 
wei*e  used  as  compared  to  17.7  per  cent  when  g^auze  pads  were  used. 

When  the  first  2  divisions  of  the  three  jrroups  are  considered  col- 
lectively and  contrasted  with  the  remaininjr  B  divisions  of  their  re- 
spective g:roups  we  find  that — 

P^irst.  the  divisions  1  and  2  of  jrroup  1,  divisions  in  which  vomit injr 
either  did  not  occur  or  occuii'cd  only  durinjr  the  first  day,  constitute 
96  per  cent  of  the  entire  jrroup  as  contrasted  with  4  per  cent  of  the 
remaining  6  divisions  in  which  vomitinjr  occurred  on  and  after  the 
first  day  or  only  after  the  first  day. 

Second,  divisions  1  and  2  of  jrroup  2.  divisions  in  wliich  vomit in<^' 
either  did  not  occur  or  occurred  only  durinjr  the  first  day.  constitute 
71.7  per  cent  of  the  entire  jrroup  as  contrasted  with  28.3  per  cent 
of  the  remaining:  6  divisions  in  which  vomitin?  occurred  on  and  after 
the  first  day  or  only  after  the  first  day. 

Third,  divisions  1  and  2  of  jrroup  3.  divisions  in  which  vomitinir 
did  not  occur  or  occurred  only  durin<r  the  first  day.  constitute  53.1 
per  cent  of  the  entire  frrf>up  as  contrasted  to  4(>.9  ]wr  cent  of  the 
remaining:  6  divisions  in  which  vomitin«r  occurred  on  and  after  the 
first  day  or  after  the  first  day  only. 

Finally,  fjroup  1  determines  the  nornuil  limitations  of  postoperative 
emesis  with  respect  to  time  and  is  the  standard  for  reference.  In 
contrasting:  the  other  jrroups  with  jrroup  1.  it  will  be  seen  that  jrroup 
2  approximates  more  nearly  the  standard  than  does  ^rroup  3. 
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DESCRIPTION    OF    RUBBER   ENVELOP    PADS 

The  rubber  envelop  pads  consist  of  two  parts,  an  envelop  and  a 
pad.  The  envelop  is  made  of  thin  rubber  tissue  and  the  pad  is  made 
of  toweling  material  sewed  together  in  such  a  manner  as  to  give 
firmness  and  resistance.  A  loop  of  narrow  tape  ten  inches  or  more 
in  length  is  sewed  to  the  upper  border  of  the  cloth  pad.  When  the 
cloth  pad  is  placed  in  the  envelop  the  loop  of  tape  is  passed  through 
reenforced  holes  located  on  the  upper  margins  of  the  rubber  envelop. 
By  this  means  the  envelop  is  closed  and  the  pad  prevented  from 
escaping.  An  iron  ring  is  attached  to  the  free  end  of  the  loop  of  tape 
for  the  purpose  of  indicating  the  presence  of  a  pad  in  the  cavity. 
Three  pads,  two  large  and  one  small,  constitute  a  set ;  the  larger  are 
eight  by  eight  inches  and  the  smaller  eight  by  four  inches. 


Fig.   6. — Photograph    showing   rubber  envelop,   towel   pad,   and   pad   complete. 


The  rubber  envelop  pads  are  used  intraabdominally  in  the  place 
of  gauze  pads.  Whether  the  patient  is  placed  in  the  Trendelenburg 
position  or  not,  the  intestines  should  be  pushed  above  the  iliopec- 
tineal  line  before  introducing  the  pads;  the  abdominal  wall  is  then 
lifted  with  a  retractor  and  one  of  the  large  pads  folded  lengthwise 
is  placed  in  the  region  of  the  cecum,  the  other  is  placed  in  the  region 
of  the  sigmoid,  and  the  smaller  pad  is  placed  perpendicularly  in  the 
middle  of  the  true  pelvis.  The  small  pad  is  again  used  when  the 
peritoneal  layer  of  the  wound  is  being  sutured  to  keep  the  intestines 
from  the  field  of  work.  It  can  be  removed  through  a  very  small 
opening  without  traumatizing  the  peritoneum  in  the  region  of  the 
wound. 

Gauze  pads  should  never  be  used  in  the  envelopes  as  substitutes 
for  towel  pads  as  they  do  not  furnish  the  required  firmness  and  re- 
sistance to  keep  the  intestines  away  from  the  field  of  operation. 


END  KESriiTS  OF  AMIM'TATION  OF  THE  CERVIX  AND 
THACIIKLOKKUAPHV 

Hy  IUxjinalp  M.  RAwii?.  MO.,  FACS. 

Allrndinir  Surjrron 

IT  IS  a  far  cry  from  the  crndo  amputation  of  tho  cervix,  with  the 
ecrasour.  to  the  finished  sury:ical  procedure  devised  by  Sims  and 
perfected  hy  Emmet  and  the  conservative  trachelorrhaphy  of  Emmet. 
The  technic  of  these  masters  has  survived  for  a  little  over  a  half 
century  and  during  this  time  there  has  arisen  a  considerable  literature 
pro  and  con.  Some  writers  refer  to  trachelorrhaphy  as  **  uterine 
tinkering*'  and  others  hold  that  subsequent  to  amputation  there  is  a 
high  percentage  of  sterility  and  if  by  chance  pregnancy  occurs  it  is 
likely  to  end  in  abortion  or  premature  labor  or  if  it  should  go  to  term 
there  will  be  more  or  less  dystocia.  A  few  even  contend  that,  after 
amputation  of  the  cervix,  elective  cesarean  section  is  indicated  in  sub- 
sequent pregnancies.  Such  sequelae  are  unquestionable  if  cervix 
operations  are  performed  without  proper  technic  or  indications. 

Almost  fifty-nine  years  ago  Emmet^  performed  his  first  trachelor- 
rhaphy, as  he  believed  amputation  of  the  cervix  unnecessary  except 
for  removal  of  a  cauliflower  growth,  malignant  disease  or  excessive 
hypertrophy  sometimes  several  inches  in  length.  But  after  thirty- 
five  years'  experience  with  the  operation,  he  states  **for  many  years 
I  held  the  opinion  that  it  was  possible,  in  almost  every  instance,  by 
careful  local  and  general  treatment  to  restore  in  time  the  lacerated 
tissues  to  so  near  the  normal  condition  that,  when  the  operation 
(trachelorrhaphy)  had  been  properly  performed  complete  restoration 
would  eventually  take  place  with  the  result  of  bringing  about  involu- 
tion of  the  uterus.  But  I  am  now  of  the  opinion  that  there  are  excep- 
tions to  this  rule,  when  it  is  better  surgery  to  amputate  a  portion  or 
the  whole  of  the  cervix  provided  the  diseased  tissues  are  completely 
removed  and  the  wound  treated  in  the  manner  I  shall  describe."  This 
quotation  gives  us  the  indication  for  cervical  repair  of  a  quarter  of  a 
century  ago  as  recognized  by  the  originator  of  trachelorrhaphy  and 
the  man  most  capable  of  carrying  out  the  technic. 

Hirst,*  Crossen,'  Eden  and  Lockyer,*  Anspach,''  and  Graves,*  all 
agree  on  the  indications  for  trachelorrhaphy  but  Anspach  limits  am- 
putation to  women  past  the  childbearing  period  and  Graves  to  pro- 


•Read  in  abstract  at  the  Forty-Fourth  Annual  Meeting  of  the  American  Gynecological 
Society,   June,    1921,   Swampscott,   Slass. 

Reprinted  from  The  Awf.ricax  Joirnai.  of  Obstktrics  and  C,\srx<n.r*c.\,  St.  Louis.  \ol.  Ill, 
No.   1,  January,   1922. 
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cidentia.  Others,  including  Sturmdorf/  question  the  efficacy  of  either 
procedure. 

The  most  recent  statistics  of  the  postoperative  results  of  amputation 
of  the  cervix  and  trachelorrhaphy  are  those  of  Leonard^  which  are 
based  on  replies  to  circular  letters  received  from  128  of  400  cases  of 
amputation  of  the  cervix,  performed  during  the  preceding  tv^enty 
years,  and  from  39  of  the  cases  of  trachelorrhaphy,  performed  during 
the  preceding  ten  years,  in  the  Gynecological  Clinic  of  the  Johns  Hop- 
kins Hospital.  The  method  of  operation  in  this  series  of  cases  vras 
either  *' almost  without  exception,  a  high  amputation  .  .  .  from 
2.5  to  3  cm.  of  the  cervix  above  the  external  os  being  removed"  or  the 
classical  trachelorrhaphy  of  Emmet.  The  indications  governing  the 
selection  of  the  method  of  operation  were  almost  invariably  to  ampu- 
tate a  cervix  badly  infected  or  one  showing  multiple  lacerations  and 
to  use  trachelorrhaphy  in  those  cases  presenting  one  or  two  more  or 
less  discrete  lacerations  and  without  a  marked  endocervicitis.  Sturm- 
dorf,.  after  giving  a  summary  of  Leonard's  conclusions  says,  ** accept- 
ing these  data  from  authoritative  sources,  as  a  correct  exposition  of 
facts,  the  obvious  deduction  is,  that  with  chronic  endocervicitis  as 
the  recognized  pathologic  indicator,  trachelorrhaphy  is  an  inadequate, 
and  cervix  amputation  an  injurious,  operation." 

To  me  it  seems  unfair  to  condemn  the  old  and  tried  methods  of 
cervical  repair  of  Sims  and  Emmet  and  to  recognize  the  newer  and  less 
tried  tracheloplasty  methods  as  a  specific  in  all  cervical  disease.  Es- 
pecially is  this  true  if  we  accept  the  statistics  of  Leonard  for  high 
amputation  and  apply  them  to  all  degrees  of  amputation.  Thus  the 
time  seems  ripe  to  study  another  series  of  cases  of  cervical  operations 
and  to  compare  the  postoperative  results  of  amputation  of  the  cervix 
and  trachelorrhaphy. 

At  the  Woman's  Hospital  from  January  1,  1916,  to  January  1,  1919, 
there  were  admitted  approximately  6503'  gynecological  patients  and 
alone  or  combined  with  other  operative  procedures  11  per  cent  had 
cervical  operations.  Amputation  of  the  cervix  was  performed  461 
times  and  trachelorrhaphy  was  performed  232  times.  Two-thirds  of 
the  amputations  and  seven-eighths  of  the  trachelorrhaphies  were  done 
on  women  under  forty  years  of  age,  and  were  about  equally  combined 
with  vaginal  plastic  and  abdominal  operations.  This  series  is  com- 
posed of  305  private  cases  and  394  ward  cases  performed  by  41  in- 
dividual operators.  Two  hundred  eleven,  or  approximately  30  per 
cent,  have  been  followed  from  one  to  five  years.  The  technic  of, 
and  indications  for,  operation  were  those  of  Emmet  more  or  less  faith- 
fully carried  out,  namely,  to  excise  the  diseased  cervical  tissue  by  a 
low,  median  or  high  amputation  or  to  perform  the  classical  trachelor- 
rhaphy. 
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PLAN   or  BTf^DY 


To  clasRify  tho  caso«  and  to  find  the  immodiatc  nwiltK  tho  individual 
hospital  records  of  tho  fiOH  casos  wore  carefully  jrone  over.  The  re- 
mote or  end  results  were  ohtninod.  from  the  ward  cases,  by  writinir 
to  each  patient  to  report  to  her  fellow-iip  clinic  and  when  she  did 
not  report,  a  questionnaire  was  sent  requesting?  that  it  be  filled  out 
and  returned  to  the  Record  Department  of  the  hospital.  P^'or  the 
private  cases,  questionnaires  were  sent  to  their  surjreons  who  were 
asked  to  return  their  end  results  witli  the  privilege  of  usinj?  them  in 
this  report.  In  this  manner  67  ward  cases  were  re-examined  by  ten 
examiners  and  75  returned  complete  questionnaires  two  and  one-half 
to  five  years  after  operation.  Among:  the  private  cases,  GO  were  re- 
examined by  17  operators  from  one  to  five  years  after  operation.  Com- 
bining these  returns  we  have  136  cases  re-examined  from  one  to  five 
years  and  our  end  results  based  on  letters  in  only  75  ward  cases. 
Included  in  these  211  cases,  there  were  132  amputations  of  the  cervix 
and  70  trachelorrhaphies.  Amputation  was  done  in  81  patients  under 
forty  years  of  age  and  in  51  patients  over  forty  years  of  age.  Trachelor- 
rhaphy was  done  in  74  under  and  in  5  over  forty  years  of  age. 
Seventy-three  amputations  and  33  trachelorrhaphies  were  done  alone 
or  were  combined  with  other  vaginal  plastic  operations,  56  amputa- 
tions and  45  trachelorrhaphies  had  in  addition  some  form  of  conserva- 
tive abdominal  operation,  and  three  amputations  and  one  trachelor- 
rhaphy accompanied  a  bilateral  salpingectomy.  Approximately  64 
per  cent  of  the  cases  were  re-examined  one  to  five  years  su])sequent 
to  operation.  The  personal  equation  of  the  author  has  been  eliminated 
as  he  is  merely  the  tabulator,  in  the  great  majority  of  the  cases,  of  the 
findings  recorded  by  a  number  of  examiners.  Further,  but  35.5  per 
cent  of  our  end  results  are  dependent  upon  answers  to  circular  let- 
ters, as  compared  to  100  per  cent  in  Leonard's  series. 

PATHOIXXJY  OF  CERVICAL  TLSSUE  REMOVED 

About  67  per  cent  of  the  specimens  of  cervical  tissue  removed  at 
operation  was  subjected  to  a  microscopic  examination  including  about 
92  per  cent  removed  by  amputation  and  about  18  per  cent  removed  by 
trachelorrhaphy.  Approximately  76  per  cent  of  the  tissue  specimens 
examined,  showed  cervical  changes  other  than  simple  lacerations. 
This  was  present  in  cases  of  amputation  in  about  76  per  cent  and  in 
cases  of  trachelorrhaphy  in  about  71  per  cent.  These  changes,  in 
their  order  of  frequency  were  erosion,  cervicitis,  hyperplasia,  en- 
docervicitis,  circulatory  disturbance,  precancerous  changes,  and  car- 
cinoma. It  is  most  interesting  to  note  that  in  466  cases  in  which  the 
tissue  was  examined  micro.scopically.  there  was  but  one  case  each 
of  precancerous  change  and  carcinoma. 
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I.   IMMEDIATE   RESULTS 

1.  Secondary  Hemorrhage. — There  were  8  cases  of  secondary  hemor- 
rhage, or  1.2  per  cent  in  our  series.  In  none  of  these  cases  was  it 
necessary  to  resort  to  resuturing  and  in  but  one  case  was  it  neces- 
sary to  use  a  vaginal  pack,  and  in  all  but  three  of  these  cases  there 
was  subsequent  primary  union.  Hemorrhage  occurred  on  the  second 
day  in  2  cases,  the  sixth  day  in  1  case,  the  ninth  day  in  2  cases,  and 
the  twelfth  day  in  3  cases.  Thus  less  than  %  per  cent  of  the  amputa- 
tions (2  of  461)  and  about  2.5  per  cent  of  the  trachelorrhaphies  (7  of 
232)  were  complicated  by  secondary  hemorrhage.  The  percentage 
of  hemorrhage,  but  not  the  degree  conforms  with  the  earlier  reported 
cases  following  trachelorrhaphy  of  Goodell  and  Emmet^  rather  than 
the  more  recent  cases  reported  by  Leonard.  The  latter  in  his  study 
found  six  of  128  amputations  severe  enough  to  require  resuture,  or 
4.7  per  cent,  and  two  of  39  cases  of  trachelorrhaphy  which  were  con- 
trolled by  vaginal  pack,  or  5.1  per  cent.  The  low  percentage  for 
amputation  in  our  series  as  compared  to  Leonardos,  is  possibly  due 
to  two  factors.  First,  high  amputation  was  the  exception  rather  than 
the  rule  and,  second,  a  vaginal  pack  was  usually  placed  following  all  cer- 
vical operations.  An  interesting  fact  in  this  connection  is  that  but  three 
of  these  cases,  all  trachelorrhaphies,  were  followed  by  secondary  or 
partial  union  which  would  seem  to  indicate  that  the  hemorrhage  was 
due  to  faulty  hemostasis  or  errors  of  technic  in  tying  the  sutures 
which  caused  necrosis  of  the  tissues  rather  than  a  sepsis  from  existing 
endocervicitis. 

2.  Secondary  Union  or  Partial  Primary  Union. — In  addition  to  the 
three  cases  of  secondary  or  partial  primary  union,  there  were  five 
cases  of  secondary  or  partial  union  or  a  fraction  over  1  per  cent  (8 
of  693).  Four  occurred  after  trachelorrhaphy  and  four  after  amputa- 
tion, about  2  and  1  per  cent,  respectively.  Three  of  the  four  cases  of 
secondary  or  partial  union  in  trachelorrhaphy  were  subsequent  to  sec- 
ondary hemorrhage,  and  one  of  the  four  amputations  in  which  second- 
ary or  partial  union  resulted  was  a  case  in  which  an  extensive  vaginal 
section  was  also  done.  In  none  of  the  cases  was  there  a  serious  sepsis 
which  in  any  way  contributed  to  the  mortality  in  this  series  of  cases. 

II.  REMOTE  OR  END  RESULTS 

1.  General  Health. — The  influence  of  cervical  operations  on  the  gen- 
eral health  is  a  complex  question  and  one  that  must  be  almost  entirely 
analyzed  from  a  subjective  basis.  This  is  necessarily  the  case  as 
primarily  the  patient  must  be  relieved  of  the  symptoms  for  which  she 
sought  operation.  A  review  of  the  following  table  shows  that  trach- 
elorrhaphy alone  gives  a  little  over  16  per  cent  greater  improvement 
in  the  general  health  than  amputation  alone.     On  the  other  hand, 
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amputation  when  combined  with  vag^inal  plaHtic  oporntionn  ffiven  al- 
most 21  per  cent  prreater  improvoment  in  the  Rcnoral  health  than 
trachelorrhaphy  comhinrd  with  vnpinnl  plant ic  operations.  When 
combined  with  abdominal  operations,  the  difTerenee  for  the  two  meth- 
ods is  nejrliffible  as  they  both  show  improvement  in  over  86  per  cent. 
The  discrepancy  in  the  end  results  of  amputation  and  trachelorrhaphy 
alone  when  contrasted  with  the  results  when  they  are  combined  with 
vaginal  plastic  measures  seems  to  be  explained  on  the  theory  that  in 
the  cases  requirinp  amputation  the  primary  injury  also  caused  lesions 
in  the  vagina  which  should  have  been  repaired  to  relieve  the  symptoms 
and  thus  improve  the  general  health.  Thus  our  statistics  indicate  that 
both  methods  improve  the  general  health  but  the  j^reater  improvement 
results  from  amputation  when  combined  with  plastic  repair. 

Table  I 

IxrLUENCE  or  AmPITATION  and  TR.\CHELORRnAPnY  ON*  THE  GENERAL  IIeALTII 


OPERATION 

NUMBER  OF  CASES 

Nl'MBER  OF  CASES  IMPROVED 

Amputation 

12 

8 

(66.6%) 

Trachelorrhaphy 

12 

10 

(83.3%) 

Amputation  and  vaginal 

plastic  operations 

48 

42 

(87.5%) 

Trachelorrhaphy  and  vaginal 

plastic  operations 

21 

14 

(66.6%) 

Amputation  and  abdominal 

operations 

53 

47 

(86.8%) 

Trachelorrhaphy  and  ab- 

dominal operations 

48 

43 

(89.6%) 

Totals- 

Amputation 

113 

97 

(85.8%) 

Trachelorrhaphy 

81 

67 

(82.7%) 

194 

164 

(84.5%) 

2.  Leucorrhea. — The  most  frequent  cause  of  persistent  vaginal  dis- 
charge is  cervical  disease  and  in  the  multiparous  woman  the  predis- 
posing cause  is  cervical  laceration.  On  this  basis  it  is  interesting  to 
determine,  in  our  series  of  cases,  the  occiirrence  of  leucorrhea  before 
operation  and  its  degree  or  cure  after  operation  (see  Chart  1). 

In  194  cases  of  cervical  operations  a  leucorrhea  more  or  less  con- 
stant and  of  varying  degrees  occurred  in  70.1  per  cent,  before  amputa- 
tion in  65.6  per  cent  and  before  trachelorrhaphy  in  78.8  per  cent.  To 
determine  accurately  the  end  results  for  leucorrhea  requires  examina- 
tions made  from  time  to  time  but  unfortunately,  in  most  of  our  cases, 
the  end  results  are  based  on  one  examination  made  from  one  to  five 
years  after  operation.  The  discharge  present  may  be  due  to  a  rein- 
fection of  a  cervix  restored  to  the  normal  by  operation  or  the  dis- 
charge may  have  eventually  disappeared  notwithstanding.  This  ap- 
plies equally  to  both  methods  of  operating;  it  seems  reasonable  to 
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assume  that  any  difference  in  the  end  results  would  be  due  to  the  form 
of  operation. 

Subsequent  to  amputation  the  leucorrhea  was  entirely  relieved  in 
60.7  per  cent  and  partially  relieved  in  31.1  per  cent  as  compared  to 
trachelorrhaphies  with  subsequent  entire  relief  in  44.2  per  cent  and 
partial  relief  in  38.5  per  cent.     As  to  the  character  of  the  existing 
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leucorrhea  after  nmputntion  it  was  unchaiiKocl  in  7.1  por  oont  and 
worse  in  1.1  per  cent  and  for  trachelorrhaphy  it  was  nnchanjri»d  in 
13.5  per  cent  and  wc»rse  in  3.S  per  cent.  In  cnse.s  without  IrMicorrlioa 
before  operation,  it  wa.s  present  in  4  of  44  eases,  or  D.l  j)er  cent,  for 
amputation  and  in  1  of  14  eases,  or  7.1  per  cent,  for  trachelorrhaphy. 

If  we  exclude  cervical  operations  combined  with  abdominal  section 
which  show  an  almost  e<pial  percentage  of  improvement  for  each  method 
of  iiperatinjr  (04.0  compared  to  Or».(»),  tlierc  will  remain  cervical  opera- 
tions alone  or  combined  with  vaprinal  plastic  operations.  From  this 
series,  cervical  operation  iM'iny:  the  ])rincip}il  cause  of  the  eliHiijre  in 
the  vajrinal  discharire.  we  oljtain  definite  end  results.  Th«'ref(»re  for 
amputation  with  existing  leucorrhea  in  66.2  per  cent  and  for  trach- 
elorrhaphy with  existing  leucorrhea  in  82.0  ])er  cent,  there  was  for 
amputation,  contrasted  with  trachelorrhaphy.  22.4  per  cent  more 
complete  relief  (56.0  compared  to  34.5)  but  4.6  per  cent  less  partial 
relief  (33.3  compared  to  37.0)  and  10.0  per  cent  fewer  cases  in  which 
the  leucorrhea  was  unchanpred  in  character.  On  the  other  hand,  fol- 
lowinpr  amputation  no  cases  were  made  worse  whereas  following 
trachelorrhaphy  2  of  35  cases,  or  6.0  per  cent,  were  worse.  But  4  of 
26  ca.se.s.  or  15.4  per  cent,  of  the  cases  subjected  to  amputation  who 
were  free  of  leucorrhea  now  had  a  mild  degrree  of  vaprinal  discharp^e. 

Finally,  amputation  of  the  cervix  is  more  efficient  than  trachelor- 
rhaphy in  the  cure  of  leucorrhea,  but  more  often  than  trachelorrhaphy 
cau.ses  a  leucorrhea  in  cases  previously  free  from  a  vaj?inal  discharpre. 
Such  end  results  are  not  surprising  even  if  we  accept  the  theory  that 
endocervicitis  is  the  principal,  cause  of  leucorrhea.  For  it  is  unrea- 
sonable to  assume  that  in  every  case  of  leucorrhea  all  the  cervical 
glands,  from  the  external  to  the  internal  os,  are  diseased.  Therefore, 
as  demonstrated  by  our  series  of  cases,  there  is  a  place  even  in  the 
treatment  of  leucorrhea  for  low.  medium  and  hijrh  amputation  and  to  a 
lesser  degree  for  trachelorrhaphy.  The  end  results  further  demon- 
strate the  necessity  for  careful  study  of  the  indications  and  the  per- 
formance of  proper  technic  or  too  small  an  external  os  will  result  or 
some  of  the  diseased  glands  will  be  left  and  the  vaginal  discharge 
will  be  worse  in  character  or  it  will  occur  in  cases  free  of  leucorrhea 
before  operation. 

3.  Difsmenorrhra. — In  the  nullipara,  malformation  or  disease  of  the 
cervix  is  recognized  as  a  causative  factor  of  dysmenorrhea,  but  in  the 
multipara  laceration  and  its  accompanying  disease  has  received  but 
scant  attention  as  a  cause  of  dysmenorrhea.  However  a  review  of 
Chart  2  of  cervical  operations  shows  an  existing  dysmenorrhea  in  41.4 
per  cent;  for  amputation  in  41.0  per  cent  and  for  trachelorrhaphy  in 
40.6  per  cent. 

Subsequent  to  amputation  there  is  entire  relief  of  dy.smenorrhea  in 
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54.5  per  cent  and  partial  relief  in  18.2  per  cent  as  compared  to  trach- 
elorrhaphy with  entire  relief  of  the  dysmenorrhea  in  34.6  per  cent 
and  partial  relief  in  26.9  per  cent.  The  degree  of  remaining  dysmenor- 
rhea was,  for  amputation,  unchanged  in  15.9  per  cent  and  worse  in 
11.4  per  cent  as  compared  to  trachelorrhaphy  with  the  pain  unchanged 
in  26.9  per  cent  and  Avorse  in  11.6  per  cent.  However,  in  cases  free 
from  monthly  pain  before  operation  it  was  subsequently  present  only 
after  amputation  in  6.6  per  cent. 

If  we  deduct  the  cervical  operations  combined  with  abdominal 
section,  which  give  for  amputation  31.8  per  cent  more  entire  and 
partial  relief  of  the  dysmenorrhea  than  trachelorrhaphy  there  re- 
main cervical  operations  alone  or  combined  with  vaginal  plastic 
operations.  Thus  for  amputation  contrasted  with  trachelorrhaphy 
with  about  an  equal  percentage  of  existing  dysmenorrhea  (35.5  com- 
pared to  35.3)  there  was  for  amputation  7.6  per  cent  more  entire  relief 
from  the  dysmenorrhea  (40.9  compared  to  33.3)  but  there  was  19.0  per 
cent  less  partial  relief  (22.7  compared  to  41.7).  Therefore  while  trachel- 
orrhaphy gives  more  cases  with  an  improvement  of  the  dysmenorrhea 
yet  amputations  give  more  cures  of  this  symptom.  Of  the  unimproved 
cases  amputation  contrasted  with  trachelorrhaphy  gives  10.6  per  cent 
more  cases  with  the  dysmenorrhea  unchanged  in  character  (27.3  com- 
pared to  16.7)  but  for  each  operation  there  is  about  the  same  percent- 
age of  the  cases  (9.1  compared  to  8.3)  in  which  the  character  of  the 
pain  was  worse  after  operation.  However,  only  after  amputation  in 
40  cases  free  from  dysmenorrhea  before  operation  it  was  now  very 
severe  in  2  or  5  per  cent. 

Finally  amputation,  as  compared  with  trachelorrhaphy,  is  more 
efficient  in  the  cure  of  dysmenorrhea  but  both  operations  cause  the 
existing  pain  to  be  more  severe  in  character  in  from  8  to  11  per  cent 
of  the  cases  and  amputation  alone  causes  subsequent  dysmenorrhea 
in  from  5  to  6  per  cent  of  the  cases  previously  free  from  menstrual 
pain.  Thus  there  is  the  necessity  for  careful  study  of  the  individual 
case  and  the  application  of  the  proper  operation  and  technic  for  each 
case  or  the  external  os  may  be  made  too  small  or  the  cervical  canal 
may  become  stenosed.  For  amputation  the  increased  dysmenorrhea 
may  be  due  in  part,  as  has  been  held  by  some  writers,  to  the  scar  which 
is  perpendicular  to  the  long  axis  of  the  cervical  canal  and  by  contract- 
ing may  cause  a  narrowing  of  the  canal.  This  was  probably  the  con- 
dition in  the  following  history  of  one  of  the  two  cases  of  amputation 
in  which  dysmenorrhea  was  present  only  after  operation. 

Mrs.  H.  was  operated  upon  by  a  divulsion  and  curettage,  with  dull  curette,  and 
the  cystic  portion  of  the  cervix  was  excised  and  the  raw  edges  were  coapted  with 
chromic  gut  sutures,  four  being  used  as  canal  sutures,  uneventful  recovery,  no  sec- 
ondary hemorrhage  or  unusual  vaginal  discharge.  On  discharge  from  the  hospital 
there  was  no  eversion  of  the  cervical  flaps  and  there  was  primary  union.     Some  time 
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later,  because  of  aevero  drmncnorrht^a  tho  crrvicnl  canal  had  to  1)0  dilated  and  a 
atem  pwaary  introduced.     Thus  tho  dvumcnorrhca  una  evontuolljr  cured. 

4.  Sterility. — Many  factors  have  to  be  considered  in  determining  the 
cause  of  sterility.  Diincnn^**  has  shown  that  the  age  at  marriage  and 
the  number  of  years  married  must  be  taken  into  account  in  our  final 
analysis. 

Unfortunately,  successful  operations  on  the  cervix  and  vagina  often 
produce  increased  voluntary  sterility.  The  most  frequent  cause  is  the 
fear,  held  equally  by  the  patient  and  her  medical  adviser  and  many 
times  by  the  gynecologist  and  obstetrician,  that  labors  subsequent  to 
successful  plastic  operations  will  result  in  conditions  as  bad  or  even 
worse  than  those  from  which  the  patient  had  been  relieved.  This  fear 
of  bearing  children,  after  operation,  is  shown  in  our  series,  as  in  72 
questionnaires,  84  per  cent  of  the  women  stated  that  they  were  not 
anxious  for  more  children,  8  per  cent  acknowledged  the  use  of 
contraceptive  measures  and  a  few  had  practiced  continence.  Further 
there  were  three  elective  cesarean  sections  performed  for  indications, 
in  part  due  to  the  fear  of  undoing  successful  repair  work  or  the  fear 
of  dj'stocia  due  to  these  operations.  In  our  final  analysis  of  cervical 
operations  and  the  bearing  on  secondary  sterility,  all  available  facts 
must  be  taken  into  consideration. 

Among  149  women  in  the  childbearing  period  (see  Chart  3)  un- 
der forty  years  of  age  at  time  of  operation  and  menstruating 
regularly  for  at  least  one  year  after  operation,  there  was  sterility  of 
72.6  per  cent  for  73  cases  of  amputation  compared  to  a  sterility  of 
57.9  per  cent  for  76  cases  of  trachelorrhaphy  or  a  greater  sterility  fol- 
lowing amputation  of  14.7  per  cent.  In  Leonard's  series  of  101  similar 
cases  there  was  sterility  in  80.6  per  cent  of  72  amputations  compared 
with  sterility  of  62.0  per  cent  of  29  trachelorrhaphies  or  a  greater 
sterility  for  amputation  of  18.6  per  cent.  As  my  series  is  made  up  of 
low,  medium  and  high  amputations  and  there  is  almost  an  equal  num- 
ber of  cases  of  amputation  and  trachelorrhaphy,  I  believe  14.7  per  cent 
more  accurately  represents  the  increase  of  sterility  wliicli  follows 
amputation  of  the  cervix.  Therefore,  in  all  cases,  wiiere  cervical 
operations  are  used  Avith  other  operations  a  little  less  than  three- 
fourths  of  those  subjected  to  amputation  remain  sterile  whereas  one 
and  a  half  times  more  cases  of  trachelorrhaphy  than  amputation  were 
subsequently  fertile. 

This  increa.se  of  sterility  after  amputation  in  my  series  cannot  be 
explained  on  the  ground  of  the  different  age  at  marriage  or  the  differ- 
ent number  of  years  married.  This  is  brought  out  in  a  classification  of 
the  cases  which  shows  that  the  sterility  for  trachelorrhaphy  when  com- 
pared with  amputation  is  even  less  or  more  nearly  corresponds  to  the  per- 
centages established  by  Duncan.    This  is  true  for  cervical  operations 
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alone  or  combined  only  with  vaginal  plastic  operations  as  it  is  for  the 
whole  series  of  cases.  This  is  graphically  shown,  for  the  different 
epochs  of  married  life,  in  Chart  4. 

Women  in  the  childbearing  period,  classified  according  to  different 
groups  of  operations  (Table  II),  show  11.3  per  cent  greater  sterility  for 
amputation;  for  the  amputation  and  trachelorrhaphy  combined  with 
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round  lif?aiiiont  or  utorosacrnl  shortening?  or  vontrnl  susptMision  or  a 
combination  of  those  o|H«rntionK.  it  shows  15.2  pi*r  cont  j^roiitor  steril- 
ity in  the  eases  of  amputation;  and  in  amputations  and  traohrlorrhaphy 
eonibined  with  myomeetomies.  or  resections  of  one  or  both  ovaries,  or 
salpinpooophoreetomy  unihiteral  or  a  eomhination  of  these  oporations 
there  was  18.2  per  eent  preator  sterility  for  the  eases  of  amputation. 
Therefore  as  there  is  a  marked  influenec  of  the  intraabdominal  opera- 
tions it  seems  reasonable  to  exelude  these  eases  and  to  base  our  final 
analysis  only  on  eases  in  which  cervical  operations  alone  or  in  com- 
bination with  vaprinal  plastic  work  have  been  done.  Thus  the  increase 
of  sterility  for  eases  of  amputation  compared  to  trachelorrhaphy  is 
11.3  per  eent. 

Table  II 
Operations  Arranged  in  Groups 

nimbkr  of  cases        fertile  after  operation'        sterility 

A.  Crn-icttt  Opcratiotig  alofte  or  icith  Vaginal  Plastic  Oprrations. 

Amputation  41  12  70.7% 

Trachelorrhaphy  32  13  59.4% 

B.  Cervical  Operations  with  Abdominal  Operations  for  Uterine  Di.splaeemcnt. 
Amputation  21  7  nn.7% 
Trachelorrhaphy                               33                                           16  51.5% 

C.  Cervical  Operations  with  Conservative  Abdominal  Operations. 

Amputation  11  1  90.9% 
Trachelorrhaphy  11  3  72.7% 
Totals- 
Amputation  73  20  72.6% 
Trachelorrhaphy  76  32  57.9% 

5.  Course  of  Pregnancies  after  Cervical  Operations. — To  determine  tlie 
cause  of  abortion,  of  premature  la])or,  or  of  dystocia  in  women  wlio  jrive 
a  historj*  of  former  easy  full-term  labors  is  often  a  difficult  task.  There- 
fore to  classify  the  character  of  the  prejrnancies  and  labors  and  to 
assign  their  cause  to  different  operative  procedures,  of  necessity  in 
different  series  of  women,  makes  the  problem  become  even  more  diffi- 
cult. However,  if  we  compare  pregnancies  and  labors  before  and  after 
amputation  of  the  cervix  and  before  and  after  trachelorrhaphy,  we  are 
able  in  each  j^roup  to  establish  the  influence  of  operation  on  the  subse- 
quent pregnancies  and  labors.  Then  using  these  facts  as  a  check  in 
comparing  the  subsequent  pregnancies  and  labors,  of  necessity  in  a 
different  series  of  cases,  should  give  fairly  accurate  facts  as  to  the 
occurrence  of  abortion,  premature  labor  and  dystocia  as  a  result  of 
amputation  of  the  cervix  or  of  trachelorrhaphy. 

(a)  Premature  Labor  and  Abortion. — Comparing  pregnancies  be- 
fore and  after  amputation  (Chart  5),  we  find,  after  amputation,  17.9 
per  cent  fewer  full-term  labors,  and  6.2  per  cent  more  spontaneous 
abortions.      Of  the    remaining   pregnancies   interrupted    before    term 
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there  were,  after  amputation,  no  premature  labors  as  compared  to 
1.4  per  cent  before  operation  but  there  was  an  increase  of  two  and  a 
half  times  the  number  of  induced  abortions.  Comparing  the  preg- 
nancies before  and  after  trachelorrhaphy  we  find  a  10.0  per  cent  in- 
crease of  full-term  pregnancies  and  a  decrease  of  9.4  per  cent  in  the" 
spontaneous  abortions,  but  twice  as  many  premature  labors  (1.3  com- 
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pared  to  2.4).  TIiur  in  like  groups  of  casos  nmputntion  dccrenRes  »nd 
trachelorrhaphy  increases  the  number  of  full-term  labors  while  the 
opposite  is  true  for  spontaneous  abortions.  Hut  premature  labor  which 
occurred  in  an  e<|ual  perccnta^^c  (1.3)  before  operation  recurred  only 
after  trachelorrhaphy. 

With  these  facts  established  let  us  contrast,  of  necessity  in  dilTerent 
seriej)  of  cases,  the  pregnancies  following  amputation  with  those  fol- 
lowinpr  trachelorrhaphy.  There  were  25.4  per  cent  fewer  full-term 
labors,  and  (i.l  per  cent  more  spontaneous  abortions  but  no  premature 
labors  for  amputation  as  compared  with  trachelorrliapby  which  had 
2.4  per  cent  premature  labors. 

To  obtain  more  accurate  statistics  let  us  contrast,  in  the  same  way, 
cervical  operations  alone  or  com])ined  with  vaj^inal  plastic  operations 
(Chart  6).  Comparing  the  projrnancies  before  and  after  amputation 
we  find  for  the  latter  cases  14.4  per  cent  fewer  full-form  labors  and 
about  an  equal  number  of  spontaneous  abortions.  Of  tlie  rcniaininj? 
cases  interrupted  before  term  we  find  no  premature  labors  after  opera- 
tion as  compared  to  1.0  per  cent  before  operation  but  an  increase  after 
operation  of  over  twice  as  many  induced  abortions.  Comparing:  the 
pregnancies  before  and  after  traclielorrhapby  we  find  7.6  per  cent 
more  full-term  labors  and  a  decrease  of  7.6  per  cent  of  spontaneous  abor- 
tions. Thus  in  the  same  series  and  like  groups  of  cases  amputation 
decreases  and  trachelorrhaphy  increases  the  number  of  full-term  labors 
but  while  traclielorrhapby  decreases  the  number  of  spontaneous  abor- 
tions amputation  has  but  little  effect  one  way  or  another,  but  it  is 
followed  by  more  cases  of  induced  abortions. 

Now  let  us  contrast  the  pregnancies  following  amputation  with  those 
following  trachelorrhaphy.  There  were,  for  amputation,  37.1  per  cent 
fewer  full-term  pregnancies  and  8.5  per  cent  increase  in  the  spontane- 
ous abortions  and  28.5  per  cent  of  induced  abortions  with  none  fol- 
lowing trachelorrhaphy.  Finally,  taking  all  facts  under  considera- 
tion, amputation  of  the  cervix  is  more  often  than  trachelorrhaphy 
followed  by  the  interruption  of  labor  before  term,  but  is  no  more 
likely  than  ti'acbelorrha])liy  to  l)e  followed  by  preiiiaturc  labor.  While 
the  final  analysis  of  cervical  cases  alone  or  with  vaginal  plastic  ojioia- 
tions  showed  for  amputation  practically  no  increase  of  spontaneous 
abortions  yet  trachelorrhaphy  sliowed  a  slight  reduction  of  sj)oiitanc- 
ous  abortions.  This  confirms  the  well  accepted  fact  of  cervical  lacera- 
tion as  a  cause  of  abortion  and  the  reason  it  does  not  apply  to  amputa- 
tion is  in  proportion  as  high  amputations  occur  in  the  series.  While 
we  lack  definite  records  of  our  high  amputations  it  is  reasonably  cer- 
tain that  of  eleven  full-term  pregnancies  but  one  followed  high 
amputation  and  of  five  spontaneous  abortions,  with  no  contributing 
cause,  two  of  them  followed  high  amputation.    This  fact  is  substanti- 
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ated  by  Leonard's  series  of  high  amputations,  which  showed  the  inter- 
ruption of  pregnancy  before  term  in  64.0  per  cent  of  which  45.0  per 
cent  were  abortions. 

(&)  Dystocia. — In  labors  before  cervical  operations  our  only  avail- 
able data  of  dystocia  are  the  use  of  forceps.  Comparing  labors 
before  and  after  amputation,  there  is  present  about  the  same  per- 
centage of  instrumental  deliveries  and  the  labors  after  trachelor- 
rhaphy show  a  slightly  higher  percentage  of  instrumental  deliveries 
than  before  operation.     The  three  elective  cesarean  sections  must  be 
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included  in  this  end  result  as  there  was  an  apparent  if  not  an  actual 
dystocia — the  ''cervices  showing  no  prospect  of  safe  dilatation.'' 

Comparing  labors  before  and  after  cervical  operations  alone  or  com- 
bined with  vaginal  plastic  operations  we  find  after  amputation  a 
slight  decrease  of  instrumental  deliveries  and  after  trachelorrhaphy 
a  slight  increase  of  instrumental  deliveries.  Note  that  in  this  series 
there  were  no  cesarean  or  other  operative  cases. 

For  spontaneous  labors  we  have  definite  data  for  dystocia  only  as 
it  occurred  after  operation.  Thus  for  amputation  we  find  a  slightly 
higher  percentage  of  labors  classified  as  spontaneous,  normal,  or  easy. 
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However,  after  nmpiitiition.  compared  to  trnchelorrhnpby,  there  are 
about  8.0  per  cent  more  rnses  elnssifiod  ns  linnl  spontjinoonH  Inborn  but 
a  little  more  than  half  as  many  operative  doliverieK. 

Comparing  subsequent  spontaneous  labors  after  cervical  operations 
alone  or  combined  with  vaginal  plastic  operations,  we  find,  after  ampu- 
tation as  compared  to  trachelorrhaphy  almost  25  per  cent  more  spon- 
taneous easy  or  normal  labors  with  8.3  per  cent  fewer  cases  classified 
as  hard  spontaneous  labors  and  about  half  as  many  instrumental  deliv- 
eries. 

Therefore  considering  dystocia  from  the  data  at  hand,  it  is  more 
frequent  after  trachelorrhaphy  than  after  amputation  and  I  feci  it  is 
at  its  minimum  for  trachelorrhaphy,  as  some  of  the  cases  classified  as 
spontaneous,  normal,  or  easy  deliveries  would  have  shown  dystocia 
but  for  a  laceration  of  the  cervix  before  full  dilatation  and  for  ampu- 
tation this  occurrence  was  less  frequent. 

(c)  Rclaccration  of  the  Cervix. — Our  statistics  are  incomplete  as  to 
relaceration  of  the  cervix  in  labors  following?  cervical  operations. 
However,  of  cases  of  amputation  examined  after  spontaneous  labors 
2  of  5  cases,  or  40.0  per  cent,  showed  relaceration  and  for  trachelor- 
rhaphy, under  similar  conditions,  6  of  12  cases,  or  50  per  cent,  showed 
relaceration. 

A  review  of  the  following  abstracts  of  pregnancies  and  labors  be- 
fore and  after  amputation  of  the  cervix  and  after  trachelorrhaphy 
will,  I  believe,  substantiate  my  analysis  for  dystocia. 

CASE  REPORTS  ILLUSTRATING  CASES  OF  LABOR  BEFORE  AND  AFTER 

CERVICAL  OPERATIONS 

7.    Amputation  of  the  Cervix. 

1.  Forceps  Deliveries  in  Subsequent  Labors.     (2  of  11  full-term  deliveries  or  18.2 

per  cent) 

Case  1. — Mrs.  G.,  twenty-two  years  of  age,  married  six  years.  Two  full-term 
labors,  first,  instrumental  in  1911.  A  10  pound  living  child.  Second,  three  years 
later  delivered  of  a  living  baby  by  breech  extraction.  Unsuccessful  perineorrhaphy 
after  first  delivery,  fever  following  each  delivery. 

Amputation  of  cenix,  repair  of  cystocele  and  pelvic  floor.  In  the  subsequent 
labor  the  first  stage  lasted  11  hours  and  35  minutes,  with  moderate  pains,  regular, 
but  infrequent.  Second  stage  2  hours  and  44  minutes,  pains,  strong,  regular,  fre- 
quent but  inofTectual.  Third  stage  6  minutes.  Total  duration  of  labor,  14  hours  and 
25  minutes.  Position,  L.  O.  A.,  at  outlet  O.  A.  Complication,  prolapsed  cord,  narrow 
bi-ischial  diameter. 

After  fourteen  hours  of  labor  the  head  deeply  engaged  and  greatly  moulded  but 
there  was  no  progress  for  two  hours  although  there  had  been  hard  pains  and  the 
baby  was  passing  some  meconium.  High  meduin  forceps  applied  and  head  extracted 
with  great  difficulty,  median  episiotomy  on  account  of  scar  tissue  in  the  perineum 
which  was  beginning  to  split.    Male  baby  9  pounds  in  weight. 
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Note  :  Dystocia  was  not  due  to  the  amputation  of  the  cervix  but  to  the  large  size 
of  the  child  and  to  pelvic  contraction  as  her  previous  labors  were  hard,  first  instru- 
mental and  second  a  breech,  and  there  was  a  distinct  narrowing  of  the  bi-ischial 
spines. 

Case  2. — Mrs.  N.,  26  years,  married  6  years,  two  children,  no  abortions  or  mis- 
carriages. First  labor,  1914,  dry,  spontaneous,  9i/^  hours,  with  male  child,  7  pounds, 
121/^  ounces.  Second  labor,  1916,  dry,  spontaneousi,  9  hours,  male  child,  8  pounds  and 
15  ounces.  Operation,  January  26,  1917,  median  amputation  of  cervix,  repair  of 
pelvic  floor,  Alexander's  operation. 

Subsequent  dry  labor  with  no  real  pains  until  the  end  of  14%  hours,  when  the 
cervix  was  fully  dilated.  Position  L.  O.  P.,  converted  and  after  pituitrin  1  c.c.  and 
strychnine  1/20  by  hypodermic,  the  pains  became  regular,  frequent  and  effectual. 
Later,  after  an  interval  of  three  and  a  quarter  hours  there  was  no  advance  of  the 
labor  and  low  forceps  were  applied  and  a  male  child,  9  pounds  and  14  ounces,  was 
delivered.  Total  duration  of  labor,  18  hours  and  3  minutes.  First  degree  perineal 
tear. 

Note  :  This  labor  was  twice  as  long  as  either  previous  delivery  due  to  the  L.  O.  P. 
position,  large  baby  and  the  lack  of  real  labor  pains  but  the  cervix  was  not  the  cause 
of  dystocia  as  it  was  fully  dilated  without  effectual  pains  and  without  the  aid  of  the 
bag  of  waters. 

2.  Rard  Deliveries  in  Subsequent  Labors.     (2  of  11  full-term    deliveries    or    18.2 

per  cent) 

Case  1. — Mrs.  McK.,  thirty-four  years,  admitted  August  27,  1917.  Married  three 
years,  never  pregnant.  Chief  complaint,  procidentia  and  cervical  growth.  Operation 
for  cystocele,  median  amputation  of  cervix,  transposition  of  uterosacral  ligaments 
(Jellet's  Operation)  and  repair  of  pelvic  floor.  Result  partially  satisfactory.  Re- 
admitted four  months  later  because  of  retroversion  of  uterus  and  vaginal  prolapse. 
Second  operation  for  cystocele,  Alexander 's  for  retroversion  and  repair  of  pelvic  floor. 

Subsequent  labor,  2%  years  after  last  operation.  Membranes  ruptured  spontane- 
ously and  labor  lasted  10  hours  and  40  minutes.  In  three  hours  and  fifteen  minutes 
from  the  beginning  of  labor,  the  cervix  was  dilated  three  fingers.  Pituitrin  M  10  at 
end  of  second  stage  and  a  female  child,  7  pounds  and  6  ounces,  was  delivered.  Im- 
mediately following  birth  of  head  there  was  a  sudden  gush  of  blood,  inspection  re- 
vealed lacerations  of  anterior  and  right  lateral  walls  of  vagina;  as  well  as  around 
the  urethra,  posterior  wall  intact.  The  laceration  of  anterior  wall  about  3  inches 
in  length.     Lacerations  sutured  and  vaginal  pack  placed. 

Readmitted  to  hospital  on  September  21,  1920,  and  a  vaginal  hysterectomy,  with 
over-lapping  of  broad  ligaments  and  the  fascia  of  anterior  wall  and  a  repair  of 
pelvic  floor  was  done. 

Note:  The  unhappy  sequelae  in  this  case  were  not  due  to  the  amputation  of  the 
cervix  but  to  the  extensive  and  frequent  operations  and  possibly  to  the  injudicious 
use  of  pituitrin. 

Case  2. — Mrs.  P.,  twenty-seven  years,  married  3  years,  two  spontaneous,  hard 
labors,  no  abortions  or  miscarriages.  Operation,  1918,  amputation  of  cervix  and 
repair  of  pelvic  floor.  Subsequently  she  had  what  she  terms  a  hard  full-term  spon- 
taneous delivery. 

Note:  Unfortunately  this  case  was  followed  up  only  by  a  questionnaire,  but  as 
there  is  subjective  evidence  of  the  nature  of  her  labors,  it  is  reasonable  to  assume 
the  hard  labors  before  operation,  and  the  hard  labor  subsequent  to  operation  were 
due  to  the  same  cause  and  not  to  amputation  of  the  cervix. 
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8.  Ba*y  Detiverifs  in  Suh$rquent  Labor$,      (7    of    11    full  term    doHverlci   or  68.6 

per  cent) 

There  were  seven  full  term  dellverloi  In  which  the  nu»u«cH|ucnt  laUrs  were  cln«tl- 
aed  aa  normal  or  eaiir.  In  three  of  tlienc  canes  there  were  previous  oi>erntlvo  dcllvcrlci. 
In  one  of  the*i>  with  two  i>rr\i«»ui«  forrr|m  oiMTntioiis  of  Imm  .lumti«»n,  tho  HuhfM'f|ui'Ht 
delivery  \vaj«  niHintanoous  ami  two  h<»urs  in  ilurntion.  At  th«'  ninth  nmnth  the  n-rvix 
admitted  one  finjrer  and  at  Uic  onset  of  Inlwr  the  rorvix  wns  thrro  fingers  dilated. 
Of  the  two  others  with  pnnious  single  full  term  dolivrrirs,  Imth  instnimcntal,  one 
had  a  suhaequent  delivery  at  full  term  of  nine  hours'  duration  and  the  other  an 
eaay  subsequent  full  term  delivery. 

Of  the  f<^ur  remaining  cases  with  spontaneous  labors  before  and  after  operation 
we  have  the  following:  In  two  there  were  premature  labors  at  the  seventh  month 
and  in  one  tlie  subsequent  lalwr  was  easy,  of  fifteen  hours'  duration  and  in  the  other 
there  was  a  subsequent  precipitate  labor.  In  the  remaining  two  cases,  one  with  three 
previous  spontaneous  normal  labors  of  an  average  duration  of  twenty-four  hours  each 
with  a  subsequent  normal  labor  of  twelve  hours  and  the  other  with  seven  normal 
previous  labors  with  a  8ubse<iuent  normal  labor. 

From  a  study  of  subsequent  labors  in  causes  of  amputation  of  the  cervix,  wc  must 
question  the  statistics  of  others  who  claim  a  high  percentage  of  subsequent  dystocia 
and  premature  labors  after  this  operation. 

//.     Tracliclorrhaphy. 
1.  Forceps  Deliveries  in  Subsequent  Labors.   (7  of  30  full-term  deliveries  or  23.3 

per  cent) 

Case  1. — Mrs.  R.,  24  years,  one  instrumental  full-term  stillbirth.  Operation,  di- 
Tulsion  and  curettage,  trachelorrhaphy,  repair  of  pelvic  floor,  and  appendectomy. 
Two  years  after  operation,  delivered  at  full  term  after  manual  dilatation  of  cervix 
and  median  forceps  of  a  living  baby  boy  weighing  7^2  pounds.  Presentation  vertex 
B.  O.  A. 

Note:  Both  the  previous  and  subsequent  deliveries  were  instrumental  but  the 
latter  resulted  in  a  live  baby  after  the  dystocia  of  cervix  was  overcome  by  dilatation. 

In  six  cases,  with  instrumental  deliveries  in  their  subsequent  pregnancies,  all  had 
had  full-term  pregnancies,  before  trachelorrhaphy,  terminated  by  instruments.  In 
four  of  these  there  were  single  previous  full-term  pregnancies  which  resulted  in  still- 
births although  the  subsequent  pregnancies  all  resulted  in  live  babies.  Of  these  cases 
but  three  were  re-examined  ajid  two  showed  a  relaceration  of  the  cervix.  Of  the 
remaining  cases  each  with  two  previous  pregnancies,  one  with  an  instrumental  and 
spontaneous  birth  with  subsequent  instrumental  delivery  and  the  other  with  previous 
instrumental  delivery  and  an  abortion  with  subsequent  instrumental  delivery. 

Note:  In  none  of  these  was  the  duration  of  labor  or  the  kind  of  operative  de- 
livery more  severe  than  in  previous  deliveries  and  in  a  few,  it  was  less  severe.  How- 
ever, there  was  slight  dystocia  from  the  repaired  cervix  in  over  42  per  cent;  in  one 
manual  dilation  was  done  and  in  two  there  was  relaceration  of  the  cervix. 

1.   (a)  Elective  Cesarean  Section  in  Subsequent  Labors.     (3  of  full-term  deliveries 

or  ]0  per  cent) 
Case  1. — Mrs.  D.,  twenty-six  years,  one  full-term  pregnancy,  }>al>y  delivered  l»y  a 
forceps  operation  of  long  duration.  Operation,  divulsion  and  curettage,  trachelor- 
rhaphy, repair  of  pelvic  floor,  shortening  of  round  ligaments  and  appendectomy. 
Two  years  later  patient  delivered,  at  term,  by  cesarean  section  because  of  extensive 
perineal  and  cervical  repair  following  previous  labor.  The  cervix  showed  no  prospect 
of  safe  dilatation  and  there  was  a  large  unengaged  head.  Living  male  baby  weighing 
S  pounds  and  11  ounces. 
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Cases  2  and  3. — These  two  sections  were  in  successive  pregnancies  in  the  same 
patient.  Mrs.  A.,  thirty-four  years,  married  ten  years.  Four  full-term,  normal 
deliveries.  Operation,  trachelorrhaphy,  repair  of  pelvic  floor,  resection  of  left  ovary 
and  appendectomy.  In  the  following  three  years  patient  was  delivered  twice,  at 
term,  by  elective  cesarean  section  for  a  large  baby  and  a  cervix  which  did  not 
promise  satisfactory  dilatation  and  also  to  avoid  possible  extensive  injury  to  the 
small  parts. 

Note:  In  all  three  of  these  cases  there  was  an  apparent  dystocia  due  to  the 
trachelorrhaphy. 

2.  Kard  Deliveries  in  Subsequent  Labors.     (3  of  30  full-term  labors  or  10  per  cent) 

Case  1. — Mrs.  E.,  thirty-four  years,  married  eighteen  years.  Four  spontaneous 
fuU-terip  children  and  two  abortions.  Last  child  seven  years  ago  and  last  abortion 
four  years  ago.  Operation,  divulsion  and  curettage,  trachelorrhaphy  and  repair  of 
pelvic  floor.  Subsequent  labor  was  at  full  term  and  patient  reported  in  her  ques- 
tionnaire that  it  was  a  ''hard  labor." 

Case  2. — Mrs.  L.,  thirty  years,  married  seven  years.  Four  years  ago  a  full-term 
7  pound  baby  delivered  by  a  spontaneous  easy  labor  of  two  hours'  duration.  Opera- 
tion, divulsion,  curettage  and  trachelorrhaphy.  Three  years  later  or  seven  years 
after  first  pregnancy  delivered  of  a  7%  pound  baby  by  a  long  labor  of  twenty  hours 
due  to  slow  dilatation  of  cervix  which  was  slightly  lacerated. 

Case  3. — Mrs.  C,  twenty-two  years,  married  four  years,  two  full-term,  normal 
spontaneous  labors,  last  two  years  ago.  Operation,  curettage,  trachelorrhaphy  and  re- 
moval of  urethral  caruncle.  One  subsequent  full-term  labor  referred  to  by  the 
patient  as  a  ''hard  slow  labor." 

Note:  Thus  in  the  three  cases  in  which  previously  only  normal  labors  occurred 
there  were  subsequent  hard  labors.  This  was  unquestionably  due  to  a  prolonged  first 
stage  due  to  slow  dilatation  of  the  cervix.  In  two  a  trachelorrhaphy  alone  was 
done  and  in  the  third  a  trachelorrhaphy  and  repair  of  pelvic  floor. 

3.  Easy  Deliveries  in  Subsequent  Labors.     (17   of  30  full-term   deliveries  or  56.7 

per  cent) 

Case  1. — Mrs.  M.,  thirty-two  years,  married  seven  years.  One  full-term  labor 
terminated  by  a  hard  instrumental  delivery  resulting  in  extensive  cervical  laceration 
and  complete  tear  through  the  sphincter.  During  early  months  of  her  pregnancy 
the  uterus  was  prolapsed.  Subsequently  patient  had  two  abortions  the  last  one 
followed  by  curettage.  Operation,  divulsion  and  curettage,  repair  of  complete 
laceration  of  pelvic  floor  and  trachelorrhaphy.  Three  years  later  delivered  of  male 
child  weighing  7  pounds  and  14%  ounces.  Membranes  ruptured  spontaneously  one 
hour  before  pains  were  established.  Duration  of  labor  two  hours  and  thirty  minutes. 
Hemorrhage,  sixteen  ounces  in  amount,  immediately  after  third  stage.  Inspection 
revealed  a  right  lateral  laceration  of  the  cervix  extending  up  into  broad  ligament, 
which  necessitated  immediate  suturing  with  three  chromic  gut  sutures  to  control  the 
hemorrhage. 

Cases  2  and  3. — Both  of  these  subsequent  normal  labors  occurred  in  the  same 
patient.  Mrs.  C,  twenty-six  years,  married  three  years.  One  full-term  labor  of 
forty-eight  hours'  duration,  which  was  terminated  by  forceps.  This  was  followed 
by  four  spontaneous  abortions.  Operation,  trachelorrhaphy,  repair  of  pelvic  floor, 
shortening  of  round  ligaments  and  appendectomy.  In  the  following  five  years  there 
were  two  full-term  labors.     The  first  was  normal  and  spontaneous  but  was  followed 
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bj  relaecrat inn  of  the  conix.  The  him^oiuI  wns  n  lin^erh  extraction  of  a  0  ]>ouiid  2 
ounce  femnlo  \\ahy.    Duration  of  lnl>or,  8  hotirit  nnd  13  minuton. 

Note:  Of  the  nlwve  throe  fiul»!»»»«|Ufnt  iloUvoricji  the  enny  nn<l  nhort  duration  can 
he  nccountod  for  in  the  firnt  J>y  the  rehicoratlon  inntond  of  dilntation  of  the  rer\ix, 
iind  the  name  thinjj  pan  Ik?  wiid  for  the  llrnt  labor  of  the  wrond  rfnn\  Ah  to  the 
third  cjwo  the  cervical  repnir  had  jfi^cn  nwny  in  the  proviou«  Inhor.  TJjoreforc  it 
•ecms  to  me  that  there  was  dyntoeia  due  to  the  traohrlorrhaphy. 

Five  of  the  remaining  cases  with  instrumental  deliveries  in  previoun  Inborii  had 
8wb9e<pient  easy  or  normal  deliveries  as  follows:  (a)  rrevioiis  operative  delivery, 
with  stillbirth,  and  8ubse<iuent  easy  labor;  (b)  previous  27-hour  instrumental  delivery 
with  subsequent  7- or  8-hour  normal  labor  with  relaccration  of  cervix;  (c)  previous 
instnimental  delivery  with  a  subse^juent  easy,  normal  labor;  (d)  previous  instru- 
mental delivery  of  10  hours'  duration  and  a  premature,  8  months'  baby,  with 
a  lalwr  of  1  hour;  subsequently  a  full-term  spontaneous  delivery  of  2  hours'  dura- 
tion; (e)  previous  instrumental  delivery  of  21  hours'  duration  and  a  second  prejj- 
nancT  ending  in  an  abortion  with  a  8ul)sequent  premature  delivery  at  the  thirty- 
•eventh  week  of  jjestation.  Nine  of  the  remainder  of  the  seventeen  cases  had  pre- 
vious and  subsequent  normal  or  easy  deliveries  but  one  of  these  cases  should  be  ex- 
cluded as  there  had  l>een  a  failure  of  the  trachclorrhai>hy  due  to  secondary  hemor- 
rhage and  secondary  union. 

Note:  Of  the  17  subsequent  labors,  one  a  premature  following  trachelorrhaphy, 
there  is  definite  information  in  regard  to  relaccration  in  but  7,  or  41.1  per  cent. 
However,  from  this  I  am  inclined  to  believe  that  the  dystocia  may  not  1)0  apparent 
but  that  if  all  trachelorrhaphy  cases  were  examined  after  subsequent  easy  labors, 
laceration  would  be  more  often  found. 

CONCLUSIONS 

1.  Amputation  of  the  cervix  and  trachelorrhaphy  are  effectual  and 
adequate  operations  and  have  a  definite  place  in  the  gynecology  of 
today. 

2.  Secondary  hemorrhage  and  secondary  union  occur  more  often 
after  trachelorrhapliy  and  are  due  rather  to  faulty  technic  than  infec- 
tion. 

3.  Improvement  in  the  general  health  occurs  in  over  82  per  cent  of 
the  cases  for  each  operation  but  it  is  greater  after  amputation  of  the 
cervix. 

4.  Amputation  of  the  cervix  is  more  efficient  than  trachelorrhaphy 
in  the  cure  of  leucorrhea  and  dysmenorrhea  but  is  more  often  the 
cause  of  these  symptoms  in  cases  previously  free  of  vaginal  discharge 
and  menstrual  pain. 

5.  Voluntary  sterility  is  increased  by  cervical  and  vaginal  plastic 
operations,  but,  all  things  being  equal,  there  is  11  per  cent  greater 
sterility  after  amputation  of  the  cervix  than  after  trachelorrhaphy. 

6.  Amputation  of  the  cervix  is  more  often  than  trachelorrhaphy  fol- 
lowed by  interruption  of  labor  before  full  term  but  is  no  more  liable  to 
end  in  premature  labor  than  trachelorrhaphy.  Abortion  is  more  fre- 
quent after  amputation  in  proportion  to  the  number  of  high  amputa- 
tions. 
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7.  Dystocia  is  greater  after  trachelorrhaphy  both  as  to  the  number 
of  operative  deliveries  and  of  difficult  spontaneous  labors. 

8.  With  proper  indications  and  technic,  low,  or  medium  amputation 
is  as  applicable  as  trachelorrhaphy  to  women  in  the  childbearing  age. 
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THE  PATHOLOGY  OF  UTKRINK  BLKKDING  IN  100  ANALYZKD 

CASES* 

Hy  IIirman-  (Iuad,  M.l)..  F.A.C.S. 

BLEEDING  from  the  uterus,  aside  from  that  of  menstruation,  occurs 
together  with  a  great  number  of  path()h)gie  lesions  of  the  female 
pelvic  organs.  Occurring  under  these  varied  conditions  of  pelvic  path- 
ology, it  is  difficult  to  diagnose  the  cause  of  the  bleeding  in  every  case. 

For  the  study  of  uterine  bleeding  the  histories  of  100  cases  of  this 
affection  were  taken  from  the  records  of  the  Woman's  Hospital.  These 
histories  and  pathologic  findings  were  ciirefully  studied  and  made  the 
basis  of  this  paper.  The  clinical  investigation  of  the  cases  convinced 
me  early  in  the  study  that  uterine  bleeding  must  be  classified  under 
six  different  groups,  as  in  each  group  there  is  a  definite  etioloj^ical  factor 
causing  tlie  bleeding.  On  the  basis  of  these  etiological  factors  the  classi- 
fication was  made  and  the  six  groups  of  cases  so  classified  are  shown  in 
Chart  I. 

Clinically  every  case  of  uterine  bleeding  can  be  classified  under  one 
of  the  above  groups.  It  is  obvious,  however,  that  some  cases  of  uterine 
bleeding  may  have  one  or  more  causative  factors  given  in  Chart 
I  active  at  the  same  time.  For  example,  a  patient  may  suffer  with 
an  infection,  may  have  a  neoplasm  in  the  uterus  and  be  harassed  with 
endocrine  distress,  or  a  pathologic  gestation  may  be  present  coexistent 
with  a  neoplasm  and  infection.  Under  these  complex  pathologic  con- 
ditions it  would  indeed  be  difficult  to  state  the  precise  cause  of  the 
uterine  bleeding.  This  is  a  very  important  fact  to  consider,  and  the 
study  of  these  100  cases  of  uterine  bleeding  brings  out  this  fact  very 
forcibly.  The  cases  of  uterine  bleeding  should  be  grouped  according 
to  what  the  clinician  considers  the  most  prominent  symptoms  in  the 
case,  and  what  he  considers  the  most  prominent,  etiologic  factor. 

When  a  case  of  persistent  uterine  bleeding  presents  itself,  before 
deciding  on  the  therapeutic  measures  for  relief,  an  endeavor  should  be 
made  to  place  the  case  into  one  of  the  six  groups  enumerated  above. 
By  doing  this  the  clinician  will  have  made  a  very  impoi-tant  step  to- 
ward giving  proper  therapeutic  measures  for  the  relief  and  cure  of  the 
case  in  question. 

The  study  of  the  100  cases  of  uterine  bleeding  has  brought  to  light 
many  interesting  facts.  I  shall  take  up  each  group  of  cases  by  itself 
and  point  out  the  cause  of  the  bleeding. 
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Pregnancy. — In  the  first  group  where  gestation  was  the  etiologic 
factor  in  the  uterine  bleeding,  eight  out  of  thirteen  had  retained 
secundines,  the  removal  of  which  by  curettage  brought  prompt  relief. 

Several  interesting  facts  came  to  light  by  the  study  of  this  group, 
which  I  shall  give  here  in  detail,  a^  I  consider  these  facts  of  some  im- 
portance. 

In  two  cases,  Nos.  7  and  36,  an  early  abortion  occurred  ^\q  weeks  be- 
fore the  cases  came  under  observation.  The  patients  complained  of  a 
metrorrhagia  of  five  weeks'  standing.  Pelvic  examination  was  negative. 
Curettage  brought  away  a  very  small  piece  of  retained  secundines  in  both 
cases  and  the  rest  of  the  curettings  showed  as  the  pathologist  expressed 
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it,  ''typical  premenstrual  mucosa."  These  cases  bring  out  the  fact  that 
after  abortion,  the  uterine  mucosa  regenerates  promptly  preparatory 
for  the  normal  menstrual  cycle  of  the  coming  month,  in  spite  of  the  fact 
that  the  uterine  cavity  harbored  a  small  portion  of  retained  secundi. 
No.  29  was  also  an  interesting  case  in  this  group.  The  patient  was 
forty-three  years  old  and  had  three  children.  Examination  showed  a 
fibroid  of  the  uterus,  a  cervical  polyp  and  there  was  a  history  of  an 
abortion.  On  account  of  the  abortion  the  case  was  placed  in  the  first 
group  instead  of  the  third,  under  neoplasm.  A  curettage  resulted  in  a 
cure  of  the  uterine  bleeding  of  five  weeks'  standing.  The  pathologist 
made  the  following  report:  ''decidua  compacta  and  spongiosa,  adenoma 
polyposum  of  the  cervix.  Polyp  shows  large  cervical  glands  of  the 
hyperplastic  type."     The  cause  of  the  uterine  bleeding  was  retained 
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aecundincs,  the  polyp  and   fibroid   hnviiij?   nothing  to  do   with  the 
bleeding. 

In  this  pnuip  of  uterine  hleiHlinp  thoro  woro  three  eases  due  to 
ectopie  jrestation.  Xos.  4,  9.  and  58.  The  pathoh.jjist  shows  two  inter- 
estiug  facts  in  the  specimens.  In  Case  No.  9,  the  gestation  occurred  in 
the  remnant  of  tlie  faUopian  tube,  tliat  had  l)een  resected  at  a  previous 
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operation.  Ectopic  gestation  in  stumps  of  resected  tubes  lias  been 
observed  repeatedly.  It  seems  to  me  therefore,  in  the  li^ht  of  these 
repeated  observations,  that  resection  of  the  uterine  tubes  is  a  very 
questionable  procedure.  It  is  a  question  whether  a  resected  tube  is  ever 
a  functionating  organ.  A  resected  tube  appears  to  be  more  of  a  menace 
to  the  individual  than  a  benefit.  In  this  case  the  patient  was  thirty-one 
years  old.     She  had  one  child.     She  was  laparotomized  for  chronic  sal- 
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pingitis  and  had  the  right  tube  resected.  Four  years  later  an  ectopic 
gestation  occurred  in  the  resected  tube.  An  interesting  question  arises, 
in  the  light  of  these  observations,  how  does  the  fecundated  ovum  reach 
the  remnant  of  a  resected  fallopian  tube?  I  have,  as  others  have,  re- 
peatedly observed  in  reopened  abdomens,  that  the  resected  tube  was 
firmly  adherent  to  the  broad  ligament  and  no  osteum  existed.  There- 
fore, if  such  are  the  facts,  a  fecundated  ovum  can  only  reach  this 
remnant  of  the  tube  by  way  of  its  open  uterine  end,  by  migration 
through  the  opposite  tube.  The  pathologist  says:  ''section  of  the  tube 
stump  shows  early  pregnancy,  with  double  layer  of  epithelioma  on  sur- 
face." This  shows  conclusively  that  the  tube  was  adherent,  and  one 
would  hardly  expect  to  find  an  open  distal  end  of  a  tube  so  adherent. 
In  the  second  case,  No.  58,  the  patient  was  twenty-nine  years  old  and 
had  two  children.  She  had  a  metrorrhagia  of  two  month's  duration. 
She  had  the  following  operations :  divulsion  and  curettage,  repair  of 
anterior  wall,  bilateral  salpingectomy,  ectopic  on  right  side.  The  path- 
ologist makes  the  following  report :  '  *  Chronic  endometritis.  Tubal  ges- 
tation. Tube  contains  blood  clots.  Section  of  tube  shows  fairly  well 
preserved  chorionic  villi.  Section  of  curettings  shows  remnants  of 
mucosa  with  numerous  round  cells  in  the  stroma  and  a  few  distorted 
glands. ' ' 

This  case  of  ectopic  gestation  is  here  reported  because  a  bilateral 
salpingectomy  was  done.  This  brings  up  an  important  question,  namely, 
under  what  conditions  should  the  opposite  fallopian  tube  be  removed 
in  operating  for  ectopic  gestation?  It  is  in  the  experience  of  every 
gynecologist  that  in  ectopic  gestation  the  fallopian  tube  opposite  to  the 
gravid  one,  looks  congested,  thickened  and  engorged.  It  is  very  dif- 
ficult to  say  if  the  tube  is  diseased  or  normal.  It  is  very  frequently 
a  difficult  problem  to  decide,  while  the  abdomen  is  open,  what  it  is  best 
to  do.  Is  there  anything  that  can  guide  one  in  deciding  what  best  to 
do  to  avoid  the  mistake  of  removing  a  normal  tube  or  leaving  be- 
hind a  diseased  one? 

On  two  very  important  occasions  this  question  confronted  me.  The 
tube  opposite  to  the  ectopic  looked  diseased,  with  a  gonorrheal  history, 
behind  the  ectopic.  I  decided  against  a  salpingectomy  and  I  am  glad 
to  say  that  in  one  of  these  cases,  since  the  operation,  two  children 
were  born,  while  in  the  second  case  no  symptoms  of  pyosalpinx  devel- 
oped so  far  although  no  pregnancy  has  occurred.  In  both  of  these  cases 
the  removal  of  the  tubes  was  seriously  contemplated  at  the  time  of 
operation  and  I  refrained  from  doing  so  only  on  account  of  the  youth 
of  the  patients.  I  should  advise  against  salpingectomy  of  the  opposite 
tube  in  ectopic  gestation  in  the  light  of  my  own  experience,  and  should 
remove  the  opposite  tube  only  in  those  cases  where  the  tube  is  so  hope- 
lessly diseased  that  it  is  beyond  the  possibility  of  natural  repair. 
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What  is  the  caitsc  of  the  uterine  bleinlinj^  in  this  ^roup  of  eanciif  In 
the  aUirtion  eases  the  uterine  tileetlin^  is  readily  uinlersto(Ml.  TiftKUC 
changes  and  eell  destrurti(»n  rosult  in  tho  oscapo  of  blood  and  hence 
the  uterine  hlet»dinp.  In  the  early  months  of  pn'^^nanry  In^forc  the 
plaeenta  forms,  faulty  implantation  results  in  tissne  dwtructirm  and  a 
necessary  escape  of  bloml.  After  the  placiMita  has  forme<l  bleed inj? 
may  occur  from  disease  of  the  jdacenta  or  faulty  position,  or  the 
plaeenta  may  underjro  ehangt^s  like  in  the  ehorioepithelioma.  In  tubal 
gestation  the  bleed in«r  niay  occur  from  two  sources.  First  from  the 
gestation  sac  itself  as  a  result  of  faulty  implantation,  the  blood  reach- 
ing tJie  uterine  cavity  by  way  of  the  i>atent  uterine  end  of  the  tube,  or 
secondly  the  uterine  bleeding  may  have  its  source  from  the  endometrium, 
a  proliferation  having  taken  place  in  the  endometrium  as  a  result  of 
the  tubal  gestation. 

Infection. — In  the  second  group  of  eases  where  infection  was  the 
etiologic  factor  there  were  23  eases.  A  noteworthy  feature  in  this  group 
is  the  fact,  that  in  every  specimen  subjected  to  pathologic  examination 
the  endometrium  showed  pathologic  changes.  Chart  III  shows  these 
pathologic  changes  in  detail  in  the  23  cases  belonging  to  this  group. 
In  four  cases  out  of  23  a  polypoid  condition  of  the  endometrium  was 
encountered.  In  11  cases  out  of  23  chronic  endometritis  was  found.  In 
two  cases  the  endometrium  was  found  edematous,  thick  and  pale.  In 
one  case  the  pathologist  reports  that  the  endometrium  showed  various 
phases  of  menstruation.  The  fallopian  tubes  had  round-cell  infiltration 
in  four  cases.  Hydrosalpinx  was  present  in  two  cases,  pyosalpinx  three 
times  and  in  11  cases  the  tubes  were  found  normal.  The  ovaries  showed 
c.vstic  degeneration  in  four  cases.  In  18  cases  the  ovaries  were  normal. 
In  one  case  the  ovaries  were  carcinomatous. 

From  this  summary  it  is  very  obvious  that  in  cases  with  menstrual 
disturbance  and  uterine  bleeding  where  infection  is  the  etiolog}',  20 
per  cent  show  a  polypoid  condition  of  the  endometrium ;  55  per  cent 
an  inflammatory  condition  of  the  endometrium  with  round-cell  infiltra- 
tion and  the  remaining  25  per  cent  have  various  other  pathologic  dis- 
turbances. Endometrial  pathology  is  evidently  the  most  frequent  cause 
of  uterine  bleeding  in  infection  of  the  female  generative  organs.  The 
onslaught  of  the  infection  is  borne  by  the  endometrium  which  has 
to  bear  the  brunt  of  the  attack  of  the  microorganisms,  and  althounrh 
the  uterine  glands  and  endometrium  undergo  a  physio! o«ric  regen- 
eration from  month  to  month,  the  endometrium  cannot  entirely  throw 
off  the  invasion  of  the  microorganisms  and  get  rid  of  tlie  inflamma- 
tory exudate,  which  is  present  in  the  form  of  a  round-cell  infiltration 
in  over  55  per  cent  of  cases. 

That  this  is  a  correct  interpretation  of  the  pathologic  findings  in 
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these  cases  is  further  borne  out  by  the  study  of  the  cases  tabulated  in 
Chart  III.  In  45  per  cent  of  the  cases  of  uterine  bleeding  the  uterine 
tubes  were  found  normal  and  the  ovaries  were  normal  in  80  per  cent 
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of  the  cases.  In  Cajje  No.  3,  the  patient  39  years  old,  who  had  two  chil- 
dren, was  sufTerinjr  with  a  nietrorrhntfin  of  four  nmntlis*  diinitioii.  A 
panhystereetoiny  and  a  double  salpin>?(MM»j)ljonM'toiiiy  was  done.  \Vhen 
the  .specimen  was  examincil  hoth  tubes  and  both  ovaries  wrre  fonn<l 
normal.  The  endometrium  was  fomid  dis<'asod  and  pn»sented  a  think 
polypoid  prro>\ih.  which  was  edematous  and  had  tliromboscd  vessols.  In 
this  ease  the  mctrorrha^ria  was  due  to  the  polypoid  ^^rowth  in  the  endome- 
trium, supplemented  or  perhaps  ajjpravated  by  the  endometritis.  Again 
in  Case  30,  a  woman  32  years  old,  with  a  liistory  of  nietrorrliaf?ia  off 
and  on  for  seven  years,  was  operated  on,  and  the  specimen  showed  nor- 
mal tubes  and  ovaries,  with  a  diseased  endometrium  to  account  for  the 
repeated  attacks  of  metrorrhagia  of  many  years'  standinp:. 

Takinjr  these  facts  into  consideration  one  is  justified  in  concluding 
that  uterine  bleedinpr  in  eases  of  infection  is  due  to  patholojrie  clianpres 
in  the  endometrium  in  the  form  of  an  infection,  and  that  a  certain  num- 
ber of  cases  of  uterine  bleeding  are  due  to  a  polypoid  condition  of  the 
endometrium,  which  occurs  in  at  least  20  per  cent  of  cases.  This  ])rings 
up  an  important  question,  namely,  that  of  curettage  for  metrorrhagia 
in  cases  with  a  history  of  infection.  The  teaching  has  been  that  curettage 
should  not  be  practiced  in  cases  of  infection.  This  is  a  very  sane  teach- 
ing, as  during  curettage  the  protective  leucocytic  layer  which  acts  as 
a  bar  to  the  further  spread  of  infection,  is  removed  by  the  curette. 
Nevertheless,  in  view  of  the  fact  that  nearly  every  endometrium  is  dis- 
eased in  cases  of  metrorrhagia  with  history  of  infection,  a  curettage 
should  be  performed  in  every  case  of  metrorrhagia  where  the  operator 
does  not  contemplate  the  removal  of  the  uterus. 

Cases  39  and  61  bear  upon  this  subject  and  bring  out  another  inter- 
esting point  in  reference  to  curettage.  In  Case  39  a  young  woman  26 
years  old,  with  one  child,  was  suffering  with  a  severe  metrorrhagia  of 
one  month's  duration.  Her  uterine  adnexae  were  apparently  normal. 
She  was  curetted  and  the  specimen  showed  endometritis  with  round- 
cell  infiltration.  Subsequent  history  showed  that  she  was  relieved  of 
all  symptoms.    In  contra.st  to  this  case  of  beneficial  curettage  is  Case  61. 

She  is  also  a  young  woman  twenty-three  years  old,  who  has  been  suf- 
fering with  repeated  attacks  of  metrorrhagia  for  five  years.  She  was 
laparotomized  and  a  bilateral  salpingectomy  done.  The  specimen 
showed  subacute  salpingitis  and  round-cell  infiltration.  She  was  not 
curetted  and  while  she  is  relieved  of  the  symptoms  of  salpingitis  her 
metrorrhagia  did  not  improve  and  a  curettage  is  indicated  for  relief  of 
symptoms.  A  curettage  at  the  time  of  operation  would  have  been  the 
proper  procedure.  In  these  cases  the  sharp  curette,  which  is  the  instru- 
ment to  be  used,  removes  pathologic  tissue  debris,  and  in  that  way 
benefits  the  condition.     Wliether  the  curettage  is  of  temporary  or  of 
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permanent  benefit  is  another  question.     There  is,  however,  no  doubt 
that  the  temporary  benefit  of  the  curettage  is  certain  and  definite. 

Neoplasms. — Under  the  third  group,  there  were  38  cases,  tabulated  in 
Chart  IV.  The  study  of  this  chart  shows  that  there  were  eight  cases 
of  cancer  of  cervix;  26  cases  of  fibroids  and  four  cases  with  uterine 
polyps.  The  endometrium  was  affected  in  nearly  every  one  of  the  38 
cases.  What  was  the  cause  of  the  uterine  bleeding  in  these  cases?  In 
eight  there  was  the  cell  destruction  which  is  present  in  all  carcinomas. 
In  Case  72  there  was  a  history  of  uterine  bleeding  for  a  year,  in  a 
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woman  45  years  old,  the  clinical  diagnosis  was  carcinoma  of  the  cervix, 
but  the  pathologist  reported  only  necrotic  tissue.  The  clinical  diag- 
nosis is  the  correct  one.  The  pathologist  did  not  receive  a  proper  speci- 
men for  examination.  Subtracting  the  eight  cases  of  carcinoma,  where 
the  cause  of  bleeding  is  well  known  and  readily  understood,  there  are 
left  30  cases  of  fibroid  of  uterus,  for  the  study  of  the  cause  of  uterine 
bleeding.  " 

Careful  analysis  shows  that  in  the  30  cases  of  fibroids,  the  neoplasm 
was  responsible  for  the  bleeding  in  only  17  cases  or  in  55  per  cent. 
In  11  cases  out  of  the  30  the  cause  of  the  bleeding  was  infection  of  the 
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endometrium,  the  tumors  having  nothing  to  do  witli  the  hlceiling.  In 
other  words,  in  35  per  cent  of  ciwcs  of  libroids  of  tlie  uterus,  the  dis- 
turhanee  in  menstruation  and  uterine  bleeding  is  not  eaused  l)y  the 
neoplasm  but  is  due  to  infeetion  of  the  uterine  endometrium,  the  cause 
of  the  bicedinff  being  precisely  tlio  same  as  in  cases  of  infection  of  the 
generative  orpins,  namely  diseased  endometrium. 
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In  the  38  cases  tabulated  there  were  seven  different  causes  encountered 
for  the  uterine  bleeding?,  from  a  pathologic  point  of  view.  These  seven 
different  cau.ses  are  as  follows : 

1.  Cause— 8  Carcinoma    21  per  cent 

2.  Cau.sc — 7  Adenoma  polyposuni  of  uterus   20  per  cent 

3.  Cau.>«e— 11  Endometritis     30  per  cent 

4.  Cause — 6  Submucous     fibroids    10  per  cent 

5.  Cause — 3  Penetrating  uterine  glands    S  per  rent 

6.  Cause — 2  0(arian  hyperfunction 

7.  Cause — 1  Degeneration  of  neoplasm  and  necrosis 

From  the  study  of  these  cases,  I  find  that  a  polypoid  condition  of  the 
endometrium  appeai-s  to  be  a  frequent  cause  of  uterine  bleeding.  In 
Group  II  it  was  found  that  the  above-mentioned  condition  was  respon- 
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sible  for  uterine  bleeding  in  20  per  cent  of  cases.  The  same  is  true  of 
the  third  group  of  cases, — here  again  the  condition  was  encountered  by 
the  pathologist  in  20  per  cent  of  cases  or  seven  times. 

What  is  this  condition  of  the  endometrium  that  is  responsible  for 
uterine  bleeding  in  so  large  a  number  of  cases'?  The  pathologist  calls 
the  condition  ''adenoma  polyposum  uteri."  It  is  a  soft  adenomatous 
structure  of  the  endometrium  containing  ■  large  numbers  of  uterine 
glands  and  has  a  tendency  to  bleed.  Ulceration  in  the  form  of  a 
break  in  the  surface  epithelium  occurs  frequently  on  these  polypoid 
structures  and  the  loss  of  blood  is  from,  these  areas  of  ulceration. 
These  polypoid  growths  also  suffer  from  edema  and  infection  which 
is  shown  under  the  microscope  by  a  round-cell  infiltration.  When 
polyps  of  larger  size  develop  out  of  an  endometrium  so  affected,  the 
polyps  protrude  through  the  cervical  canal  and  another  mechanical 
factor  is  introduced  which  may  cause  uterine  bleeding,  namely,  pres- 
sure necrosis  of  the  polyp  with  cell  destruction  and  escape  of  blood. 
Some  of  these  polyps  bleed  very  profusely  and  dangerous  degrees 
of  anemia  may  develop.  Very  frequently  in  necrosis  of  uterine  polyps, 
an  inflammatory  reaction  occurs  in  the  myometrium  and  also  in  the 
uterine  wall,  introducing  a  dangerous  factor,  which  may  cause  death 
from  sepsis.  From  a  surgical  point  of  view  these  cases  of  necrosed 
polyps  with  sepsis  are  very  poor  surgical  risks. 

Polypoid  condition  of  the  endometrium  is  a  pathologic  entity  that 
demands  attention  as  an  etiologic  factor  in  uterine  bleeding.  It  is  the 
cause  of  menstrual  disturbance  and  uterine  bleeding  in  20  per  cent 
of  all  cases,  whether  the  underlying  factor  is  infection  or  neoplasm. 
I  am  inclined  to  believe  that  an  invasion  of  the  endometrium  by  micro- 
organisms is  a  factor  in  the  formation  of  this  polypoid  condition  of  the 
endometrium.  It  is,  however,  possible  that  endocrine  disturbance  may 
be  an  etiological  factor.  Be  this  as  it  may,  adenoma  polyposum  uteri 
is  a  frequent  cause  of  uterine  bleeding  and  occurs  in  at  least  20  per 
cent  of  all  cases. 

In  30  per  cent  of  cases  of  this  group  of  uterine  bleeding  with  neo- 
plasm, the  cause  of  the  bleeding  must  be  ascribed  to  infection  of  the 
endometrium.  We  have  here  11  cases  in  which  the  pathologist  finds  an 
inflammatory  reaction  in  the  endometrium  and  nothing  else  to  ac- 
count for  the  uterine  bleeding.  While  these  cases  all  had  fibroids  of 
the  uterus,  the  uterine  bleeding  was  due  to  a  pathologic  endometrium, 
the  neoplasm  playing  but  a  secondary  role  in  causing  the  hemorrhage. 

In  six  cases  of  this  group  the  specimens  showed  a  submucous  fibroid, 
which  was  responsible  for  the  uterine  bleeding.  The  specimens  show 
that  the  uterine  mucosa  overlying  these  submucous  tumors,  undergoes 
a  pathologic  change.     The  mucosa  becomes  thin,  the  uterine  glands 
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disappear  or  become  fewer  in  number.  In  some  cascH  Ibe  mucosa  bo- 
comes  fibrous  and  odtMuatous  and  in  others  a  homorrha^ic  condition 
develops  in  the  mucas^i  overlyinjr  the  neoplasm.  These  patliolojric  con- 
ditions developeil  in  10  per  cent  of  cases.  It  is  a  distinct  palholo^ric 
entity*  and  must  be  ehi.ss<Ml  as  one  of  the  causes  of  uterine  blwdinj^  in 
fibroids  of  the  uteru.s.  The  escape  of  bh)od  takes  phice  from  the  dis- 
eased mucosa.  This  ])atlioU)y:ic  chanpe  in  tlie  nnico-sa  dci)ends  on  the 
neoplasm  directly.  Whether  this  patliolo^ic  chanpe  in  the  mucosa  is 
due  to  a  pressure  necrosis  from  the  tumor  or  is  a  distinct  disease  by 
itself  as  a  result  of  the  neoplasm,  is  not  known.  The  fact  remains 
that  in  about  16  per  cent  of  cases  of  uterine  blecdinj?,  submucous 
fibroids  are  fomul.  Tlie  mucosa  overlyinp  tlicsc  neoplasms  becomes 
diseased  and  blood  escapes  from  this  damapred  muco.sa. 

Another  patholojric  condition  was  encountered  in  these  ca.sos  wliich 
is  of  interest.  It  was  found  that  in  three  ca.scs  the  uterine  f^lands 
penetrated  the  musculature  of  the  uterus  to  a  very  extensive  dcfrree. 
I  shall  speak  of  these  three  cases  in  detail,  because  it  is  important  to 
determine  whether  this  condition  of  penetratinjr,  profuse  and  extensive 
proliferation  of  uterine  grlands,  can  be  one  of  the  causes  of  uterine  bleed- 
ingr  in  neoplasms  of  the  uterus.  From  the  study  of  these  cases,  I  be- 
lieve that  extensive  proliferation  and  penetration  of  uterine  jrlands 
can  readily  be  the  cause  of  persistent  uterine  bleeding,  because  it  is  a 
disease  of  the  uterine  gland  itself. 

The  histor>^  of  these  eases  is  as  follows : 

Case  20. — Patient  42  years  of  age,  never  pregnant,  was  suffering  with  metror- 
rhagia for  three  years.  She  had  a  good  sized  tumor  in  the  uterus.  A  supravag- 
inal hysterectotny  and  a  bilateral  salpingo-oophorectomy  were  done.  "When  the 
specimen  was  examined,  it  was  found  that  there  was  an  adenomyoma  of  the 
uterus.  The  endometrium  had  no  inflammatory  changes.  The  tubes  and  ovaries 
were  normal.  The  only  pathologic  change  found  in  the  specimen  was  an  ex- 
tensive proliferation  of  the  corpus  glands  with  deep  penetration  into  the  mus- 
cularis.  In  this  case  there  is  no  other  way  to  account  for  the  severe  metrorrhagia 
of  three  years  ^  standing  but  to  accept  this  pathologic  change  in  the  uterine  glands 
as  the  cause  of  the  uterine  bleeding.  In  Case  17,  the  patient  was  55  years 
old  and  had  also  a  metrorrhagia  of  three  years'  standing.  The  specimen  showed 
an  adenomyometritis  and  penetrating  uterine  glands  with  no  other  abnormalities.  In 
Case  73  we  have  the  same  condition.  The  patient  ^ntis  39  years  old,  she  had  two 
children.  There  was  a  multiple  fibroid  of  the  uterus.  After  operation  the  speci- 
men showed  penetrating  uterine  glands  with  no  other  pathologic  changes  to  ac- 
count for  the  bleeding.  In  Case  02  the  pathologist  also  reports  penetrating  uterine 
glands,  but  in  this  case,  the  endometrium  also  showed  round-cell  infiltration  so  it 
was  not  included  among  these  cases.  This  case,  however,  is  an  additional  proof  and 
further  shows  that  this  condition  of  penetrating  uterine  glands  and  extensive  pro- 
liferation, is  a  pathologic  manifestation  of  uterine  glands  and  is  frequently  en- 
countered. It  is  something  that  should  be  taken  into  consideration,  as  a  cause  of 
uterine  bleeding  in  neoplasm  of  the  uterus. 
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In  one  case  the  pathologist  noted  that  the  uterine  bleeding  was  due 
to  degeneration  of  the  tumor  itself.  It  was  in  Case  77.  The  patient 
was  a  single  woman,  thirty  years  old,  who  was  suffering  with  metror- 
rhagia for  six  years.  A  hysterectomy  was  done  and  the  specimen  showed 
a  degenerated  fibroid.  The  tumor  itself  was  bleeding  into  the  uterine 
cavity,  as  a  result  of  cell  destruction.  While  it  is  not  advisable  to 
theorize  from  one  single  case,  and  make  deductions,  it  must  be  admitted 
that  it  is  in  the  domain  of  great  possibilities  that  a  degeneration  of  a 
neoplasm  occurs  and  can  result  in  uterine  bleeding.  Be  this  as  it  may 
in  this  case  here  reported,  no  other  deductions  could  be  made.  The 
uterine  bleeding  was  caused  by  the  breaking  down  of  the  neoplasm 
and  therefore  this  condition  of  degeneration  of  the  fibroid  tumor  itself 
is  put  down  as  one  of  the  causes  of  uterine  bleeding. 
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Displacements. — There  are  13  cases  of  uterine  bleeding  tabulated 
in  Chart  V,  where  the  diagnosis  was  made  of  displacement  of  the 
uterus  and  lacerations.  The  cases  of  uterine  bleeding  in  this  group 
are  the  most  difficult  of  interpretation  as  to  the  cause  of  the  bleeding. 
Nine  cases  had  retroversion  of  the  uterus  and  in  four  the  uterus  was 
normally  placed.  One  of  these  four  had  an  operation  for  retroversion 
four  months  previously.  All  of  the  cases  had  lacerations  either  of  the 
cervix,  anterior  vaginal  wall  or  perineum.  The  condition  of  the  en- 
dometrium and  uterine  glands  was  not  stated  in  eight  cases.  In  the 
five  cases  subjected  to  pathologic  examination,  the  endometrium  and 
uterine  glands  were  found  of  the  interval  type  in  three  cases,  hyper- 
plasia in  one  case  and  premenstrual  in  one  case.  It  is  very  apparent 
that  there  was  no  pathology  found  in  the  endometrium   and   corpus 
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glands  in  these  eases.  In  fact  the  only  path()h)p.v  foinid  in  tins  gtoup 
of  eases  is  t)ie  disphieenuMit  of  the  iit(*nts  and  hict^ratioi),  and  on  this 
patholofO'  nuist  depend  the  uterine  l)U»e(linj?. 

A  few  canes  nmy  bo  of  interest  in  dotnil.  Cn.so  2fl,  tho  firnt  on  the  rhnrt,  was 
a  woman  of  28  who  had  two  pregnancicn.  This  patient  HulTorcd  with  uterine 
bleetling  for  two  months  prior  to  the  operation.  She  has  a  rotrovortod  uterus 
and  laceration  of  the  cervix  nnd  porincinii.  She  had  a  phistic  opcrntion  and  an 
external  Alexander  for  shorteninj;  tho  round  ligaments.  Xo  other  patholojjy  was 
found  to  account  for  the  uterine  bleeding  of  two  months'  standing.  Case  59 
with  laceration  of  cervix  and  perineum  was  a  woman  of  thirty  years  old  with 
uterine  bleeding  of  G  weeks'  duration.  No  other  pathology  to  account  for  the 
uterine  bleeding.  She  was  curetted  and  nothing  found  in  the  uterine  cavity. 
A  plastic  operation  relieved  her  symptoms.  Case  94, — retroversion  and  moderate 
laceration  of  cervix.  Patient  40  years  old,  with  uterine  bleeding  of  G  months' 
duration.  A  curettage  showed  an  interval  mucosa, — no  other  abnormality,  ad- 
nexae  normal.     Shortening  of  the  round  ligaments  brought  relief  of  .symptoms. 

What  is  the  cause  of  tlie  uterine  bleeding  in  this  group  of  ca.ses? 
Does  a  retroverted  uterus  cause  uterine  bleeding?  How  arc  we  to  ex- 
plain uterine  bleeding  in  cases  of  lacerations  ?  We  must  explain  uterine 
bleeding  in  cases  of  retroversion  on  the  basis  of  vascular  engorgement. 
Emmet  called  attention  to  this  chronic  vascular  engorgement  in  dis- 
placements many  years  ago.  The  blood  supply  of  the  pelvic  organs 
is  peculiar  to  itself,  and  the  anatomic  arrangements  are  such  that 
displacement  of  the  uterus  disturbs  the  physiologic  balance  between 
the  arterial  influx  of  the  blood  on  one  hand  and  the  venous  outflow 
on  the  other.  There  results  not  only  a  venous  engorgement  in  tlie 
uterus  but  the  arterial  influx  is  also  disturbed.  This  vascular  disturl)- 
ance  must  bring  about  changes  in  the  endometrium  which  causes  uterine 
bleeding,  though  the  changes  in  the  endometrium  cannot  be  demon- 
strated with  the  microscope.  In  the  cases  of  lacerations  another  factor 
is  introduced  which  must  have  an  important  bearing  on  uterine  bleed- 
ing, namely,  focal  infection.  The  cervix  with  its  many  glands  as  a 
result  of  the  laceration  and  influenced  by  the  displacement  becomes 
a  prey  to  the  invasion  of  microorganisms  and  a  chronic  endocervicitis 
results.  This  focal  infection  brings  about  changes  in  the  endometrium, 
which  though  undemon.strable,  causes  the  persistent  uterine  bleeding. 
On  no  other  basis  can  the  uterine  bleeding  be  explained  in  this  group 
of  cases.  In  Case  57  there  was  a  uterine  bleeding  of  three  months' 
duration,  in  a  woman  27  years  old.  The  cervix  was  amputated  and 
round-cell  infiltration  found.    There  were  no  other  a])normal  findings. 

From  the  study  of  these  cases  we  must  admit  that  uterine  displace- 
ment and  lacerations  are  etiologic  factors  in  uterine  bleeding,  and  that 
the  uterine  bleeding  is  due  to  changes  in  the  endometrium  which  cannot 
be  demonstrated  by  the  pathologist,  due  to  chronic  vascular  engorge- 
ment and  chronic  focal  infection. 
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I  come  now  to  a  class  of  cases  of  uterine  bleeding,  where  the  cause 
of  the  bleeding  was  put  down  as  ovarian  hyperfunction.  I  shall  speak 
of  these  cases  with  a  certain  amount  of  diffidence.  There  were  two 
cases  belonging  to  this  class  under  neoplasm  and  nine  cases  in  a  group 
by  themselves.  What  is  meant  by  ovarian  hyperfunction  causing 
uterine  bleeding?  The  conception  is,  that  as  a  result  of  an  endocrine 
disturbance,  the  ovary  functionates  beyond  a  physiologic  degree.  This 
hyperfunction  of  the  ovary  or  corpus  luteum  keeps  the  endometrium 
and  uterine  glands  constantly  in  a  state  of  hyperplasia  and  engorge- 
ment. In  other  words  the  patient  keeps  on  menstruating  without  a 
physiologic  limit;  a  physiologic  process  at  first  becomes  a  pathologic 
one  later.  In  this  manner  a  hyperovarian  function  becomes  an  etio- 
logic  factor  in  uterine  bleeding. 

The  history  of  the  two  case  of  hyperovarian  function  under  neoplasm  is  as 
follows:  Case  1  was  a  patient  thirty-eight  years  old,  with  no  pregnancies,  who 
was  suffering  with  uterine  bleeding  for  six  months.  She  was  operated  and  a 
supravaginal  hysterectomy  and  a  right  salpingo-oophorectomy  were  done.  The 
pathologist  found  the  endometrium  and  corpus  glands  normal  except  for  a  hyper- 
plasia. There  was  a  hemorrhagic  corpus  luteum  cyst  in  the'  right  ovary,  the 
conception  being  that  the  diseased  ovary  was  overfunctioning.  The  second  case 
is  identical  with  the  first.  The  patient  was  thirty-two  years  old,  no  pregnan- 
cies, with  a  metrorrhagia  of  three  weeks'  standing.  A  myomectomy  was  done 
and  a  corpus  luteum  cyst  removed.  No  other  abnormality  was  found  to  account 
for  the  metrorrhagia.  In  both  of  these  cases  the  uterine  bleeding  was  associated 
with  the  corpus  luteum  cyst  of  the  ovary  and  a  possible  hyperovarian  function. 

As  said  before,  I  speak  of  ovarian  hyperfunction  as  a  cause  of  uterine 
bleeding,  with  hesitation.  An  earnest  discussion  is  invited  on  this 
subject.  Is  this  a  pathologic  entity  or  not?  Is  it  an  actual  fact  that 
the  ovary  functionates  beyond  its  physiologic  limit  or  does  it  only  exist 
in  the  endocrinologist's  imagination?  There  are  very  few  facts  at 
hand  bearing  on  the  ovarian  function,  upon  which  argument  pro  and 
con  can  be  based.  We  do  not  know  in  what  manner  the  ovary  is  in- 
fluenced by  the  other  ductless  glands  of  the  body  or  vice  versa.  This 
however  we  do  know,  that  the  product  of  the  pituitary  glands  affects 
the  uterine  tissues  most  profoundly  and  we  also  know  that  in  hypo- 
thyroidism with  metrorrhagia,  the  uterine  bleeding  is  promptly  con- 
trolled by  thyroid  medication.  With  these  facts  before  us,  it  must  be 
admitted  that  there  exists  a  physiologic  endocrine  balance,  between 
the  ductless  glands  of  the  body  and  a  disturbance  in  this  balance  may 
result  in  an  overproduction  of  hormones  in  the  corpus  luteum  of  the 
ovary  which  may  keep  the  endometrium  in  a  state  of  hyperplasia,  re- 
sulting in  uterine  bleeding.  Further  than  this  one  cannot  go  into 
the  matter  except  to  state  that  th€  therapeutic  administration  of  corpus 
luteum,  ovarian  residue,  and  whole  ovary,  is  at  times  followed  by 
therapeutic  results  that  are  very  definite  in  action. 
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There  are  nine  eases  tabulated  in  Chart  VI  wlicrc  the  uterine  bleed- 
inj;  was  believed  to  l»e  rausnl  by  an  overf unction  of  the  ovaries.  It 
will  Ih»  found  by  exaniininj?  Cluirt  VI  that  in  only  one,  No.  Ill,  of  these 
nine  eases  was  the  alxlomen  opened.  In  this  ea-se  a  eon)Us  luti-uui  cyst 
was  found  enlarped.  All  the  other  cases  had  ap|)Hrcntly  normal  ovaries. 
However,  the  ovaries  nniy  not  be  enhn^cd  sufliciently  to  become  pal- 
pable in  examination  and  yet  manifest  a  disturbed  function.  The  dis- 
turbed ftuiction  may  not   rest  on  a  definitely  demonstnible  change  in 
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the  ovary  itself,  but  may  depend  on  a  disturbance  in  the  i)hysiologie 
balance  between  the  various  ductless  glands  of  the  body.  In  none 
of  the  nine  cases  here  tabulated,  could  one  discover  any  of  the  other 
eau.ses  of  uterine  bleeding  enumerated  before. 

Therefore  for  the  want  of  a  better  term,  and  for  the  want  of  a  better 
known  cause  for  the  bleeding,  the  cause  of  uterine  bleeding  in  these 
nine  eases  is  described  as  ovarian  hyperfunction. 

There  were  two  eases  of  uterine  bleeding  that  were  classed  under 
constitutional  causes.  One  was  a  patient  52  years  old  with  a  severe 
metrorrhagia.     She  was  suffering  with  an  acute  endocarditis  and  an 
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acute  state  of  hyperthyroidism.  There  were  no  local  findings  to  account 
for  the  uterine  bleeding.  Radium  brought  a  tardy  relief.  The  second 
case  tabulated  here  was  one  of  fibrosis  uteri.  I  have  placed  this  case  in 
this  class  because  the  greatest  pathologic  change  is  found  in  the  blood 
vessels.  In  fact  the  endometrium  was  fairly  normal.  The  adnexa  were 
normal.  Fibrosis  uteri  may  have  an  infection  as  a  basis  of  its  etiology, 
but  I  could  not  place  the  case  under  infection  because  it  does  not  con- 
form with  the  other  cases  so  classified. 

The  study  of  the  100  cases  of  uterine  bleeding  here  reported  brings 

Uterine  Bleeding 
Chart   VII 
Causes  o^ Uterine  Bleedmg  in  100  Cases. 

14"   Ca/uees 

1  Aborbion,  all   types. 

2  Ectopic  GestaLtlon 

3  Low  ImplQ^nted  Pletcentst. 

4  CV7or»io-Epib);)eUoma. 

5  InjLammalrory  Reacrioa  in  t^e  Endometrium. 

6  Polypoid  Condition  o^  tj^e  Endometrium. 

7  Carcinoma. 

8  Sub-Mucous  Fibroids. 

9  Penetrat-ing  Uteriae  Glands. 

10  Degeneration  oj  Uterine  Fibroids. 

11  Hyper- ovarian  Function. 
1%  Vascular  Engorgement. 
15  Focal   Injection. 

14*  ConsKtutional  Causes. 

out  the  fact  that  there  were  no  less  than  14.  different  causes  for  the 
bleeding  enumerated  as  shown  in  Chart  VII. 

SUMMARY 

1.  From  the  study  of  the  pathologic  findings  in  the  100  cases  of 
uterine  bleeding  here  reported,  it  is  found  that  the  cases  may  be  divided 
into  six  classes  according  to  the  etiologic  factors  that  are  causing  the 
loss  of  blood  from  the  uterus. 

2.  That  the  pathologic  changes  in  the  endometrium  play  the  greatest 
role  in  uterine  bleeding  and  that  this  occurs  in  70  per  cent  of  cases 
divided  as  follows:  In  34  cases  infection  plays  the  important  role  in 
causing  endometrial  pathology.     In  25  cases  neoplasm  causes  the  dis- 
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turbanf*o  in  tho  eiuloinetrium  atul  in  tlic  rnnaininf;   11   ciisen  the  «n* 
dometrium  is  disturlxHl  hy  a  hyporfiincticuj  of  the  c>vari(»«. 

3.  That  the  ntorinc  hhvMlinjr  is  ransrd  also  l»y  vascular  ciijjorjroniont 
of  uterus  and  adnexa  and  f(M'al  infection  of  the  ^renerativc  orjjans. 

4.  That  prt^jnnmey  including  ectopic  prestation  plays  a  very  important 
r6Io  in  causinff  uterine  bleedinp,  having  been  found  present  in  \'-\  cases. 

5.  That  constitutional  causes  play  a  very  minor  role  in  causing  uterine 
bicedinp:. 

6.  That   after  incomplete   abortion   the  endometrium   undergoes   the 
physiologic  chanpe  incident  to  menstruation,  although  the  uterine  cavity 
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may  harbor  retained  secundines  wliicli  cause  eoiitiiiued  uterine  bleedinjj: 
as  shown  in  Cases  7  and  36. 

7.  That  in  cases  of  uterine  bleeding  with  history  of  infection,  the 
bleeding  is  due  to  a  diseased  endometrium,  the  adnexae  remaining  per- 
fectly normal.     This  fact  is  shown  by  Cases  3,  30,  and  39. 

8.  That  curettage  of  the  uterus  is  a  very  inipoi-tant  i)rc)ce(lurc  in  cases 
of  uterine  bleeding,  as  the  bleeding  may  de])cnd  entirely  on  the  con- 
dition of  the  endometrium,  in  spite  of  the  fact  that  other  patliolojric 
entities  may  be  present,  such  as  diseased  adnexa,  fibroids,  etc.  This 
point  was  strikingly  illustrated  in  Case  61 ;  the  removal  of  diseased  tubes 
failed  to  benefit  the  bleeding,  while  a  curettage  brought  relief. 

9.  That  in  cases  of  uterine  bleeding  two  or  more  causes  may  be  opera- 
tive in  the  same  case  at  the  same  time  as  in  Case  20.  where  there  was  a 
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cervical  polyp  present,  a  fibroid  of  the  uterus  and  an  incomplete  abor- 
tion. 

10.  That  adenoma  polyposum  of  the  endometrium  is  responsible  for 
a  large  number  of  cases  of  uterine  bleeding,  at  least  20  per  cent,  and 
is  a  distinct  pathologic  entity. 

11.  That  when  uterine  glands  penetrate  the  musculature  they  may  be 
the  cause  of  uterine  bleeding,  shown  by  Cases  17,  20,  and  73. 

12.  That  there  are  a  certain  number  of  cases — 11  in  the  100  cases 
here  reported — of  uterine  bleeding,  where  the  cause  of  the  bleeding  is 
obscure,  where  no  pathologic  changes  are  found  to  account  for  the 
bleeding,  and  where  we  have  to  fall  back  upon  the  theory  of  endocrin 
distress.    These  have  been  called  cases  of  ovarian  hyperfunction. 

13.  That  there  are  a  certain  number  of  cases  where  the  uterine  bleed- 
ing depends  on  displacements  and  lacerations,  the  bleeding  being  due 
to  vascular  engorgement  and  ''focal  infection." 

14.  That  submucous  fibroids  cause  uterine  bleeding  by  bringing  about 
changesL  in  the  endometrium  overlying  the  neoplasm. 

15.  That  in  a  very  small  number  of  cases,  uterine  bleeding  may  be 
caused  by  a  degeneration  of  the  neoplasm;  the  necrosis  bringing  about 
cell  destruction  and  escape  of  blood  directly  into  the  uterine  cavity. 

40  East  Forty-first  Street. 
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T^HK  recojrnition  that  eystocele  i.s  a  true  hernia  of  the  bladder  and 
•*■  that  its  repair  rests  upon  the  same  prineiples  governing  surgieal 
procedures  for  the  cure  of  hernia  elsewhere  in  the  body,  is  a  develop- 
ment in  gyneeoloprie  surgery  of  the  past  thirty  years.  Sims  (1871)  was 
the  first  to  completely  expose  the  base  of  the  bladder  as  it  is  done 
today,  but  he  did  it  quite  by  accident,  and  did  not  employ  this  method 
again. 

The  etiology  of  the  occurrence  of  cystocele  and  the  principles  of 
fascial  support  of  the  bladder  we  owe  to  lladra  (1888)  and  to  him 
belongs  the  credit  for  first  suggesting  in  1889  the  freeing  of  the  bladder 
from  the  cervix  and  anterior  vaginal  wall  and  ''resuturing  the  bladder 
to  the  anterior  cervical  lip  as  high  up  as  possible."  Iladra  considered 
the  point  on  the  cervix  where  the  bladder  and  vagina  are  firmly  at- 
tached to  one  another  to  be  of  especial  importance — ''as  a  centre  upon 
which  the  connection  and  the  mutual  support  of  the  three  organs 
depend — and  the  reattachment  and  restoration  of  normal  relations 
between  the  bladder,  vagina  and  cervix  is  what  we  ought  to  look  for." 
Hadra  apparently  did  not  perform  the  operation,  for,  after  giving  this 
technic,  he  says  *'I  have  had  no  experience  in  it- but  I  can  promise  that 
the  following  little  operation  answers  our  purpose  very  well,"  and 
describes  passing  a  suture  through  the  vaginal  tissue  on  either  side  of 
the  cystocele  and  fastening  to  the  cervix,  a  procedure  similar  to  that 
employed  by  Emmet. 

The  first,  however,  to  appreciate  that  a  prolapse  of  the  l)la(](b'r  is 
a  true  hernia  seems  to  have  been  Munde,^  who,  in  ISOO.  in  an  article  in 
the  American  Journal  of  Ohst dries,  of  which  he  was  then  editor,  enti- 
tled **True  Cystocele  or  Vesicovaginal  Hernia,"  says  that  ''stitclies 
should  include  separated  muscular  fibers  of  the  anterior  vaginal  wall 
instead  of  merely  drawing  together  the  vaginal  mucous  membrane.' 
Two  years  later  Skene  in  ''Hernia  of  the  P.ladder"  L'ives  credit  to 
Munde  for  this  conception  of  cystocele  as  a  bladder  hernia  and  de- 
scribes an  operation  which  he  had  ])erfornied  on  the  principle  for 
repair  of  hernia.    The  freeing  of  the  bladder  was.  however,  limited  "to 

'Reprinted    from    the    American   Journal    of    Obstetrics    and    Gynecology,    October,    1921. 
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the  extent  of  the  hernial  opening  in  the  muscular  layer  of  the  vagina,'^ 
but  the  lateral  edges  of  the  muscular  layer  of  vagina  he  brought 
together  with  sutures.  This,  so  far  as  I  have  been  able  to  find  in  the 
literature,  is  the  first  operation  undertaken  for  cystocele  with  the 
knowledge  on  the  part  of  the  operator  that  he  was  dealing  with  a 
hernia  and  the  intent  to  effect  a  cure  by  freeing  the  bladder  from  the 
vaginal  wall  and  then  bringing  together  the  separated  muscle  in  the 
wall  of  the  hernial  sac. 

The   operation   of   ' '  vaginofixation ' '    associated   with   the   names    of 


Fig.    1. — Cystocele  associated  with   diseased   cervix   and   myoma   of   the   fundus    (with   or   without 

procidentia).* 

Mackenrodt,  Sanger,  Diihrssen,  Schiicking  and  others  was  the  fore- 
runner of  the  interposition  operation  and  the  improved  operation  of 
cystopexy.  Mackenrodt  did  the  operation  first  in  1888  by  passing  a 
suture  through  the  cervical  canal  and  fundus  of  the  uterus  to  the  ves- 
icouterine attachment  and  vagina  without  freeing  the  bladder.  As 
the  bladder  was  in  danger  of  being  injured  by  this  stitch,  Mackenrodt 
later  made  the  opening  of  the  vesicouterine  peritoneum  a  preliminary 
step  to  the  operation,  but  never  freed  the  bladder  extensively. 


*Figs.    1,    2,   and   3   are   after  Ward's   technic    for   cystopexy    and   amputation    of   the    cervix. 
Fig.    4   from    Martin's    Heftapparat. 
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The  next  in  ordtT  rhronolo^ioally  kccuim  to  huv€»  been  the  **flap*' 
spIittinfT  metluMi  of  SiinjriT."  The  technic  of  flap  sjilittinj?  whh  first 
applied  to  the  repair  of  the  pel  vie  tloor  by  Lawson  Tait,  atid  by  Siin- 
ger  Komewhat  later.  Siinjrer  applied  this  technic  to  the  anterior  vag- 
inal wall  and  the  operation  ^renorally  boars  his  name,  but  he  himsc'lf 
in  1892  irives  eretlit  to  (icrsuny  and  Arx  for  bcin^;  tho  pioneers  in  this 
■work.  While  Siinj^er  approved  of  l)ladder  separation  from  the  anterior 
wall  of  the  vagina  far  out  laterally  on  either  side,  he  disapproved  of 
its  separation  from  the  uterus  and  in  this  j)oint  differed  from  })oth  Arx 


Fig.  2. — Frtc:..^  .,:  :;ic  bladder  and  cutii:.K  i.u  the  tliiiiiicd-out  sac.  Amputation  (if  the 
cervix.  Alexandroffs  stitch  and  angulation  of  the  vagina-  (Note  that  the  bladder  is  not 
attached  to  the  anterior  surface  of  the   uterus,  but  left   free.) 


and  Gersuny  who  separated  the  bladder  from  the  uterus  but  not  so 
high  as  the  peritoneal  attachment  which  they  left  intaet.  Arx  is  the 
first  to  mention  the  elevation  (Einstiilpunjj)  of  the  bladder  as  an  im- 
portant step  in  the  operation  but  he  accomplishes  this  by  turning?  the 
bladder  mucosa  upward  into  a  rid^^e  or  cone  within  the  bladder  after 
the  method  of  Emmet.  Gersuny  and  ^lartiii  both  employed  this  infold- 
ing of  the  bladder  wall  which  they  maintained  by  interrupted  sutures. 
The  first   description   of  an   operation    performed  after  the  technic 
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suggested  by  Hadra  was  that  given  by  Stone,  of  Washington,  (1889) 
who  separated  the  bladder  from  the  uterus  and  after  excising  the 
thinned-out  portion  of  the  vaginal  wall  sutured  it  to  a  point  on  the 
anterior  surface  of  the  uterus  on  a  level  with  the  origin  of  the  round 
ligament  and  then  opened  the  abdomen  and  made  ''a  further  separa- 
tion of  the  bladder  from  the  uterus  and  sutured  the  reflexure  to  the 
scarified  surface  of  the  uterus  near  the  fundus."  If  he  considered  it 
advisable,  he  also  did  a  ventral  fixation. 

It  has  been  of  no  little  interest  to  me  to  trace  the  origin  of  the  trans- 
position operation  or  as  it  is  known  in  German  literature,  the  interpo- 
sition operation.    I  was  a  student  in  Vienna  when  the  discussion  was 


Fig.    3. — Vaginal    part    of    the    operation    completed. 


keenest  as  to  whether  the  credit  for  priority  belonged  to  Schauta  or 
Wertheim,  and  as  I  was  for  several  months  in  the  clinics  of  Schauta 
at  the  Krankenhaus  and  also  in  the  clinic  of  Wertheim  at  the  Kaiserin 
Elizabeth  Bettina  Pavilion,  I  had  ample  opportunity  to  hear  this  dis- 
cussion from  both  sides, — but  I  never  heard  any  credit  given  to  an 
American  surgeon.  As  the  operation  is  known  today  in  German  text 
books  as  the  Schauta-Wertheim  operation,  I  think  it  may  not  be  amiss 
to  present  the  facts  in  detail. 

In  1894  Diihrsseu  reported  a  series  of  250  cases  upon  whom  he  had 
done  a  ''vaginofixation"  operation.    I  mention  this  .because  Diihrssen 


FARRAR:       MANAOKMKNT  OF   rVHTOt'l-XE 


8U 


has  been  credited  sometimes  hk  heiii^  the  Hrst  to  do  the  tran.spoHition 
operation,  hut  there  is  notliin^r  in  his  repcirt  to  warriint  this  assertion. 
Duhrssen  did  iiieise  the  vesieal  peritoneum  fre<|uently  to  avoid  injur- 
ing: the  hhidder,  hut  his  teehnie  is  that  of  Maekenrodt  in  va»(inal  fixa- 
tion of  the  fundus  <»f  the  titerus  in  eases  (►f  retroversion. 

In  1SJ)(»  Freund.  when  operating:  for  prolapse,  made  a  posteri(»r 
colpotomy  ineision  and  brought  the  fundus  throu^di  the  opening'  into 
the  vajrina  and  fastened  it  to  the  walls  of  the  vajrina.    The  uterus  thus 
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Fig.    4. — The    bladder    has    been    completely    freed    from    its    vaginal    attachments.       (Not< 
plicating  the  tissue  and  attaching  the  bladder  to  the  cervix.) 


stitch 


lay  in  the  vagina  without  any  vaginal  coverin<r.  Freund  tlion  made  an 
incision  in  the  fundus  for  tlie  purpose  of  drainajje. 

On  January  28,  1898,  Thomas  J.  Watkins.  of  Cliieajio,  perfornit'd  a 
transposition  operation  precisely  as  it  is  done  today.  l)rin*ring  the  hin- 
dus  of  the  uterus  below  the  bladder,  fasteninj;  it  there  and  suturinjr 
the  vaginal  flaps  anterior  to  the  fundus.  This  operation  was  reported 
in  the  American  Gynecological  and  Ohstrtric  Journal  for  181)0  fxv,  420). 

On  January  10,  1899  (this  is  one  year  later  than  Dr.  Watkin's  opera- 
tion)   Wertheira,  Avho   said  he  had   in   mind   Freund 's   teehnie.   when 
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operating  to  cure  a  large  vesicovaginal  fistula,  brought  the  uterus  into 
the  vagina  by  an  anterior  incision  and  fastened  it  under  the  bladder 
and  anterior  to  the  vaginal  flaps,  so  that  it  lay  uncovered  in  the  vaginal 
canal.  On  January  18,  1899,  Wertheim  employed  the  same  technic  for 
a  large  cystocele  associated  with  prolapse.  This  operation  Wertheim 
reported  in  the  Zentralhlatt  filr  Gynakologie  in  April,  1899. 

Some  time  after  this  Dr.  Josef  Halban  (-vYho  was  then  assistant  to 
Schauta,  at  that  time  chief  of  the  Gynecologic  and  Obstetric  clinic) 
when  operating  upon  a  patient  according  to  Wertheim 's  technic,  and 
at  the  suggestion  of  Schauta  who  was  present  in  the  operating  room, 
fastened  the  vaginal  flaps  anterior  to  the  fundus  of  the  uterus,  as 
Watkins  had  done  in  his  first  operation.  (This  was  a  personal  commu- 
nication from  Dr.  Halban  to  me  while  I  was  working  in  the  clinic.) 
The  credit  therefore  for  this  operation  belongs  neither  to  Schauta  nor 
to  Wertheim,  but  belongs  rightfully  to  Watkins  who  antedates  them 
both  in  the  transposition  of  the  bladder  and  the  attachment  of  the 
vaginal  flaps;  and  the  operation  should  be  known  as  the  Watkins' 
transposition  operation. 

Lowit  in  1909  reported  a  transperitoneal  vaginal  supravaginal  resec- 
tion or  amputation  of  the  body  of  the  uterus  and  utilized  the  cervix, 
(by  sewing  it  into  the  vesicovaginal  septum),  to  support  the  cystocele 
after  the  manner  of  a  Watkins  operation. 

In  1915  Vineberg  amputated  high  up  the  body  of  a  chronically 
fibrosed  uterus,  and,  after  amputating  the  lower  portion  of  the  cervix, 
utilized  the  midcervical  portion  or  stump  by  suturing  it  to  the  sub- 
pubic fascia  and  to  the  anterior  vaginal  wall,  thus  forcing  the  bladder 
*'to  take  a  position  within  the  abdomen." 

In  1902  Alexandroff  described  the  technic,  now  known  by  his  name, 
of  placing  a  stitch  through  the  base  of  the  broad  ligaments  on  either 
side  of  the  cervix  drawing  them  forward  and  fastening  low  down  on 
the  anterior  wall  of  the  cervix,  thus  making  a  buttress  of  them  and 
elevating  and  forcing  the  cervix  back  in  the  pelvis,  a  method  described 
later  by  Tweedy. 

In  1901  Reynolds  laid  down  the  ^'principles  underlying  the  repair 
of  cystocele  or  governing  repair  of  hernia  elsewhere,"  viz.: 

1.  To  ascertain  and  utilize  the  natural  supports. 

2.  To  avoid  using  any  part  of  the  overstretched  wall.  Excision  of 
the  thinned-out  portion  of  the  anterior  wall  was  done  by  Noble  in  this 
same  year,  1901,  and  Dudley,  1903. 

In  1904  Goffe  more  thoroughly  applied  the  principles  employed  in 
repair  of  hernia  and  freed  the  bladder  completely  from  its  cervical 
attachment,  overcorrecting  the  prolapse  of  this  organ  by  elevating  the 
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bladder  base  and  roattachrd  it  hi^h  up  on  tlir  aiiturior  wall  of  Ibc 
uterus,  and  broad  li^anuMits,  rxrisini;  tin*  tbinnrd-riut  port  ion  of  tbe 
va};inal  sao  witb  tbo  intont  to 

1.  Provide  good  support  for  tbe  bladder  below. 

2.  Hestore  suspensory  supports  above. 

3.  Do  away  witb  redundant  f(»lds  of  bladder  wall  at  its  base. 

This  spreading  out  of  tbe  trijjfone  of  tlir  bladder  and  its  attaclinieiit 
to  tbe  faee  of  tbe  \iterus  and  broad  liyrannMits  insures,  not  only  a  linn 
supporting  surfaee,  but  prevents  infolding  of  the  bladder  wall,  as 
kinking  of  tbe  ureters  witb  stagnation  of  urine  and  eonsecpient  irrita- 
tion of  bladder  mueosa  or  cystitis. 


Fig.  5. — Supravaginal  hysterectomy  has  been  done  and  the  round  ligaments  (and  the  tubes 
and  ovaries  if  not  removed)  fastened  anteriorly  to  the  stump  of  the  cervix  at  the  same  level 
and  to  the  uterosacral  ligaments  posteriorly  to  form  a  (^latform  upon  which  to  spread  out  the 
bladder. 


In  1907  Xoble  advocated  this  same  technic  and  by  sutures  placed  in 
the  cervix  directly  below  the  bladder  gave  more  firm  support  the  base 
of  the  bladder  wall,  a  method  reported  in  1913  by  Lockyer. 

Edouard  Martin  in  1912  in  an  anatomic  study  of  tlie  genitalia 
demonstrated  the  pubocervical  ligament  (bladder  ])illarsi,  the  im- 
portance of  which  have  been  confirmed  by  Frank  in  1917  and  Hawls  in 
1918  in  their  work  on  cystocele.  The  reattaehment  of  the  vaginal 
wall  together  with  this  ligament  restores  the  invagination  of  the  cer- 
vix to  normal  or  to  an  overcorrection,  as  in  hernial  repair  elsewhere. 

The  overlapping  of  the  fascia  below  the  bladder  was  first  reported 
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by  Rawls  and  Bissell  and  to  the  latter  and  to  Mayo  should  be  accred- 
ited the  operation  of  uniting  the  broad  ligaments  and  placing  the  blad- 
der above  after  the  complete  removal  of  the  prolapsed  uterus. 

The  recognition  of  the  supporting  and  elevating  power  of  the  utero- 
sacral  ligaments  somewhat  antedates  the  above  as  attention  was  called 
to  this  factor  in  restoring  prolapse  or  displacement  of  the  uterus  by 
Wertheim  and  Mandl,  Bovee  and  Noble. 

So  far  mention  has  only  been  made  of  the  repair  of  the  cystocele 
from  the  vagina,  but  as  early  as  1890  the  cure  of  the  cystocele  was 
sought   by   the    abdominal    method.      Byford   at   this    time    operated 


Fig.    6. — Tvv'o    stitches    tack   the    bladder    to    the   anterior    part    of   the    platform. 


through  the  inguinal  canals,  fastening  the  tissue  on  either  side  of  the 
bladder  to  the  incision. 

Lawso;i  in  1898  by  suprapubic  incision  freed  the  bladder  and  sutured 
it  to  the  sheath  of  the  rectus. 

In  1903  Dickinson  suspended  both  bladder  and  uterus  to  the  parietal 
peritoneum  or  by  actual  **  fixation  of  bladder  and  uterus  directly  to 
naked  muscle  and  fascia." 

Polk  in  1909  presented  a  technic  for  restoration  from  within  the  ab- 
dominal cavity  of  the  prolapse  of  the  uterus  when  associated  with 
cystocele.  The  anterior  wall  of  the  vagina  was  plicated  from  above, 
and  the  uterus,  if  retained  in  situ,  fastened  well  forward.  If  su- 
pravaginal hysterectomy  was  done  the  round  and  broad  ligaments  on 
either  side  were  sutured  to  the  stump  of  the  cervix  and  the  uterosacral 
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ligaments  cut  and  after  crogsiiig  them  over  the  stump  were  sutured  to 
its  anterior  surface. 

In  1919  Ward  in  the  ** Problem  of  the  CyHtocele"  gave  a  complete 
r^ume  of  the  salient  points  in  the  etiology  of  the  occurrence  of  hernia 
of  the  bladder  and  the  technic  for  its  repair,  emphasizing  the  com- 
posite nature  of  the  injury  and  the  necessity  to  correct  all  the  lesions 
in  order  that  there  ''should  be  no  weak  Jink.*' 

The  technic  of  the  operation  I  am  about  to* present,  so  far  as  it  per- 
tains to  the  vaginal  work,  follows  closely  the  method  laid  down  by 
AVard  and  in  the  freeing  and  elevating  of  the  bladder  from  within  the 
abdominal  cavity  and  the  suturing  of  round  and  uterosacral  ligaments 
to  the  stump  of  the  cervix,  is  very  similar  to  the  technic  of  Polk,  al- 
though I  was  not  acquainted  with  the  latter 's  work  until  I  had  done 
four  cases. 

Casi  1. — Mrs.  Q.,  W.  H.  22949.  Op.  June  27,  1919;  one  hour  and  forty-five  min- 
utes. Alcxandroff;  combined  vaginal  and  abdominal  cystopcxy;  rectopexy;  hysterec- 
tomy, supravapnal  (platform);  salpingo-ooprorectomy ;  shortening  of  uterosacral 
ligaments;  appendectomy. 

Case  2.— Mrs.  I.,  W.  H.  23676.  Op.  October  4,  1919;  Alorandroff;  combined 
vaginal  and  abdominal  cystopexy;  hysterectomy,  supravaginal  (platform);  shorten- 
ing of  uterosacral  ligaments;  appendectomy. 

Case  3.— Mrs.  C,  W.  H.  25231 ;  Op.  February  20,  1920 ;  1  hr.  15  min. ;  Alcxan- 
droff;  combined  vaginal  and  abdominal  cystopexy;  op.  for  incontinence  of  urine 
(Kelly);  rectopexy;  hysterectomy,  supra  vagiiral,  (platform);  salpingo -oophorectomy, 
(bilateral);  shortening  of  uterosacral  ligaments. 

Case  4.— Mrs.  E.,  W.  H.  27274;  Op.  Feb.  11,  1921;  2  hrs.  9  min.,  amputated 
cervix;  Alexandroff;  combined  vaginal  and  abdominal  cystopexy;  rectopexy;  hyster- 
ectomy, supravaginal,  (platform);  shortening  of  uterosacral;  appendix  previously 
removed. 

INDICATIONS  FOR  OPERATION 

Occa.sionally  one  meets  with  a  case  of  large  cystocele  associated  with 
a  very  much  hypertrophied,  badly  torn  cervix  necessitating  removal, 
and  in  the  fundus  large  myomata,  the  removal  of  which  by  the  vaginal 
route  would  be  an  impo.ssible  or  difficult  operation  attended  with  great 
loss  of  blood  and  danger  of  infection.  If  in  addition  to  this  one  finds 
on  examination  that  there  is  no  prolapse  associated  with  the  condition, 
it  becomes  impossible  to  reef  the  broad  ligaments  below  and  place  the 
bladder  above  as  in  vaginal  hysterectomy,  or  after  complete  hysterec- 
tomy from  above  to  leave  the  bladder  so  supported  that  recurrence  of 
the  cy.stocele  is  not  probable. 

The  following  technic  is  therefore  presented  as  having  been  satis- 
factory in  four  cases  where  an  enlarged  fundus  and  diseased  cervix 
necessitated  their  removal,  but  the  large  cy.stocele  associated  required 
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Fig-   7. — Two  other  stitches  complete  the  attachment  of  the  bladder   to  the  platform  posteriorly. 
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•The  free  edge  of  bladder  peritoneum   (vesico-uterine  fold)   is  sutured  to  the  peritoneum 
to  more  firmly  anchor  the  bladder  in  position. 
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a  good  support  for  its  cure.    A  repair  of  the  pelvic  (1(»(»r  is  mi  oKHeiitial 
part  of  the  t(H*hiiio  althou^rh  not  Hhown  in  the  aeeoinpatiyiti^  illiiNt rations. 

CONCLt'8ION8 

1.  This  t<*ehnie  provides  a  frood  support  for  a  eystoeelc  when  both 
fundus  and  eervix  of  the  uterus  must  hv  removed. 

2.  The  firm  eervieal  attaeiiments  of  the  broad  li«;aineiits  are  maiii- 
taino<l  and  the  base  of  the  broad  ligaments,  uterosa(*raI  and  round  li^^a- 
ments  are  all  utilized  to  secure  pelvie  su|)port  for  the  bladder. 

3.  Bladder  is  spread  out  over  a  platform  which  prevents  any  con- 
siderable degree  of  infolilinp:  of  the  bladder  wall  or  kinkinj^  of  the  uterus. 
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PUERPERAL  MASTITIS 
By  Franklin  A.  Dorman,  M.D.,  F.A.C.S., 

Attending    Obstetrician 

AND  James  K.  Mossman,  M.B.    (Tor.) 

Adjunct  Assistant   Surgeon 

THE  appearance  of  acute  infection  in  the  nursing  breast  is  suffi- 
ciently frequent,  even  in  well  regulated  hospital  services,  to  re- 
ceive careful  attention.  The  occasional  termination  of  such  an  infec- 
tion in  mammary  abscess  is  an  obstetrical  calamity.  Therefore,  the 
authors  feel  that  without  apology,  in  spite  of  a  number  of  excellent 
recent  articles  on  this  subject,  further  consideration  of  this  infection 
may  not  be  untimely. 

As  the  title  '* puerperal  mastitis'*  suggests,  we  propose  in  this 
discussion  to  devote  our  attention  to  those  disturbances  which  occur 
in  the  early  weeks  postpartum.  The  hospital  supervision  of  maternity 
patients  in  many  c^ses  ceases,  granted  a  normal  puerperium,  after 
two  weeks.  Therefore  many  late  infections  are  not  seen  unless  re- 
ported back  for  treatment  or  detected  in  the  follow-up. 

Our  present  hospital  system  keeps  in  touch  with  the  patients  until 
three  months  postpartum. 

Undoubtedly  the  care  of  the  breasts  in  the  first  two  weeks  has 
much  to  do  with  the  avoidance  of  late  infection.  From  the  relatively 
rare  occurrence  of  breast  disturbance  in  cases  where  nursing  has  been 
well  established,  it  is  certain  that  much  of  the  morbidity  from  breast 
infections  will  be  prevented  by  proper  guidance  and  instruction  of 
the  nursing  woman. 

The  importance  of  this  condition  cannot  be  overestimated.  A 
sharp  infection  of  breast  parenchyma,  even  if  quickly  subsiding,  may 
cause  a  termination  of  successful  lactation.  There  is  profound  ner- 
vous disturbance  in  many  of  the  cases.  It  is  conceded  that  some  of 
these  inflammations  may  leave  an  irritation  that  will  be  the  cause  of 
later  malignant  growth.  A  substantial  percentage  will  suppurate, 
with  the  sequelae  of  operative  interference,  destruction  of  breast 
tissue,  more  or  less  protracted  convalescence,  and  profound  nervous 
depression.  To  this  is  added  loss  of  function  for  the  time  and  prob- 
ably in  later  pregnancies.  In  hospital  or  private  practice,  such  an 
experience  causes  much  dissatisfaction. 

As  this  is  a  condition  due  to  infection,  it  is  our  duty  to  inform  our- 
selves of  the  normal  incidence  of  this  complication  and  to  strive  for 
the  irreducible  minimum. 
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There  has  heen  too  much  vafrurncHK  both  in  dcBnition  and  in  diag- 
noKis  of  maMitiK.  Some  teachoni  have  failed  in  deflnitcneKH.  Where 
promptness  of  reeo^ition  and  treatment  weigh  so  much,  this  should 
not  be. 

An  attempt  to  find  the  various  recorded  incidence  of  mastitis  showed 
wide  variations  in  statistics,  from  Jewett's  statement  of  five  to  six  per 
eent,  to  the  statistics  collected  from  varying  sources  by  Norris  in  the 
American  Journal  of  Obstctrir^  for  July,  1018,  in  which  he  quotes  a 
range  from  one-half  to  four  per  cent.  Gardiner,  in  the  American  Jour- 
nal of  OhsteiricSf  November,  (vol.  Ixxx,  No.  5)  19,  quotes  Webringhaus 
with  2  per  eent,  and  Fehling,  3.18  per  cent. 

Our  statistics  were  compiled  from  a  series  of  2000  consecutive  cases 
delivered  at  the  Woman's  Hospital.  There  were  57  cases  diagnosed  as 
mastitis,  an  incidence  of  2.8  per  cent.  Our  patients  are  kept  in  the 
hospital  for  fourteen  days  postpartum.  Nine  of  these  cases  occurred 
after  the  date  of  customary  discharge ;  three  of  them  were  re- 
admissions. 

The  causes  of  breast  infection  may  be  summed  up  as  germ  contami- 
nation plus  diminished  resistance.  The  old  theory  of  ''catching  cold'* 
is  disappearing  from  the  text-books,  but  is  still  difficult  to  extirpate 
from  the  lay  mind.  The  cause  of  the  persistence  of  this  tradition  prob- 
ably lies  in  the  initial  chill  which  is  the  first  symptom  recognized. 

The  presence  of  the  contaminating  germ,  especially  the  staphylo- 
coccus albus,  in  the  normal  maternal  ducts  has  caused  much  emphasis 
to  be  laid  on  the  theory  that  milk  stasis  wnth  increased  germ  activity 
has  permitted  bacterial  invasion  of  the  tissues.  Accordingly,  much 
zeal  on  the  part  of  nurses  in  the  use  of  massage  or  breast  pump  has  in 
the  past  been  encouraged  to  avoid  such  a  development. 

It  is  believed  that  a  saner  view  of  the  situation  is  now  prevailing. 
As  breasts  in  which  nursing  is  suspended  or  not  attempted  rarely 
show  mastitis,  it  is  more  probable  that  manipulation  of  distended 
breasts  may  diminish  the  natural  resistance  of  the  tissues  and  increase 
the  liability  to  infection. 

The  contamination  of  nipples  by  outside  organisms  is  probably  the 
commonest  method  of  infection,  especially  in  those  of  the  severer  type. 
Damage  to  the  nipples  from  cracks,  fissures  or  erosions  undoubtedly 
favors  the  entrance  of  these  germs.  Infectious  contacts  may  be  from 
fingers  of  attendants  or  from  fingers  of  the  patient  herself,  possibly 
contaminated  by  handling  lochial  pads;  from  the  nightdress  or  breast 
binder;  De  Lee,  in  his  text-book,  emphasizes  the  importance  of  the 
infant  as  the  source  of  infection,  whether  from  sprue,  pharyngitis, 
corj'za,  ophthalmia,  or  pustular  infections, — especially  of  the  face. 
To  this  list  might  be  added  paronychia. 

Our  statistics  showed  22%  per  cent  of  infantile  complications  were 
recorded  in  the  histories  of  these  ma.stitis  ca.ses,  as  against  10  per 
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cent  as  a  g-eneral  nursery  record.     Of  these,   8  were   conjunctivitis 
cases;  3;  pustular;  and  2,  coryzas. 

Some  years  ago,  a  private  case  of  the  author's  suffered  repeated 
mastitis  attacks  in  different  parts  of  both  breasts,  v^hich  disappeared 
after  the  healing  of  some  mildly  inflamed  but  discharging  forceps 
injuries  on  the  cheek. 

The  chance  of  the  nursling  transmitting  infection  from  an  inflamed 
to  a  normal  breast  by  changing  the  child  immediately  from  the  affected 
side  to  the  other  is  so  great  that  the  nurse  and  mother  must  be  in- 
structed to  avoid  such  a  sequence.  Blood-stream  infection  is  probably 
rarely  met  with. 

The  types  of  infection  vary  from  parenchymatous  to  primary  inter- 
stitial. There  is  a  phlegmonous  type,  usually  with  severe  reaction,  and 
there  may  be  the  slowly  developing  abscess  with  but  slight  initial  rise 
of  temperature.  Another  type,  exceedingly  mild,  is  that  due  to  in- 
fection of  the  tubercles  of  Montgomery,  the  end  result  of  which  is  the 
areolar  abscess.     Rarely  the  submammary  abscess  may  result. 

The  early  diagnosis  of  the  infected  breast  is  indispensable  for  suc- 
cessful treatment,  as  the  opportunity  for  help  is  greatest  in  the  early 
stages.  There  is  usually  the  chill  or  chilliness,  malaise,  and  headache ; 
the  rapid  rise  of  temperature,  the  localized  tenderness  of  a  segment 
of  one  breast,  and  possibly  early  redness, — especially  in  the  super- 
ficial interstitial  cases.  The  infected  breasts  may  shoAV  general  con- 
gestion. 

The  onset  of  the  infection  in  our  cases  showed  that  from  the 
seventh  to  the  twelfth  day  was  the  commonest  time  of  incidence. 

In  our  experience  the  eighth  day  is  the  one  peculiarly  liable  to 
show  a  beginning  mastitis. 

The  local  pain  is  not  alwaj^s  marked.  In  confirmation  of  the  diag- 
nosis, palpation  to  elicit  the  area  of  tenderness,  may  be  necessary. 
On  the  other  hand,  nervous  symptoms  are  pronounced.  There  is  often 
a  severe  occipital  and  vertex  headache.  The  rise  of  temperature  is 
sudden,  and  may  be  disproportionately  high — from  104°  to  106°— 
considering  the  local  degree  of  inflammation.  These  symptoms  are 
explained  by  the  close  relationship  of  the  organs  of  lactation  to  the 
central  nervous  system,  and  by  the  ready  absorption  of  toxines  from 
the  breast. 

The  differential  diagnosis  between  this  conditi(5n  and  distended 
breasts  ought  to  be  usually  simple, — first,  because  of  the  time  of  the 
onset  of  the  infection,  that  is,  in  the  second  week;  second,  because  of 
the  localization  of  the  process ;  and  last,  because  of  the  very  slight 
rise  of  temperature  that  is  apt  to  occur  with  distention.  It  is  true 
that  uncomfortable  breasts,  in  the  presence  of  some  sapraemic  tem- 
perature, may  cause  a  temporary  Obscurity  in  the  diagnosis.  The  lay 
term  ^' caked  breasts"  is  partly  responsible  for  confusion  in  diagnosis. 
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Thrro  is  also  tho  jtoihtiiI  iinprrKsi<in  thiit  conjrr.stc*!  iircasts  nro  the 
foreruiiiUT  of  infrrtion. 

Kven  ainoiif;  the  profession  \\v  fiinl  a  rarrlrss  nsi*  of  this  term.  The 
form  **rnko«l  hrensts."  if  used  at  all.  shouhl  ho  applied  to  tliose  hard. 
conpested.  or  disfeiuled -.  while  mastitis  shoidd  he  elearly  visualized 
as  a  loeal  infection  and  infhimmation  dm*  to  jrernis.  and  with  possi- 
bilities of  suppuration. 

Usually  the  course  of  the  disease  tends  toward  rapid  resolution. 
The  fever,  from  its  initial  hiph  peak,  under  proper  treatment  promptly 
and  protrressively  declines  until  at  the  end  of  24  or  4H  hours  it  lias 
reached  normal.  Some  local  tenderness  may  continue  for  several 
days.  If  the  fever  does  not  disapjiear.  ]mis  formation  is  ])ro])al»le. 
Should  the  temperature  fail  to  show  a  steady  decline  or  develop  rc- 
eeiw«ions  in  the  initial  24  or  48  hours,  either  there  is  ])us  formation  or 
the  infection  of  another  scjjment  of  one  of  the  hrcasts. 

The  frequency  of  the  occurrence  of  hreast  abscesses  is  variously 
jriven  by  diflfcrent  authorities.  Baer  and  Reis  report  from  the  ^ficliael 
Reese  ^faternity,  .23  per  cent  occurrence  in  times,  witli  a  rise  to  1.74 
per  cent  durinir  the  influenza  period.  "\Vei])rinfrhaus  reports  .21  per 
cent:  Fehlinp:,  .6  per  cent;  Xorris,  .45  per  cent;  our  own  statistics 
showed  .4  per  cent. 

The  occurrence  of  sup]>uration  in  proportion  to  mastitis  attacks  is 
given  by  AVeibrinjrhaus,  8.33  per  cent  under  Bier  treatment  to  16  per 
cent;  Fehlinp,  19.3  per  cent:  our  own  statistics.  14  per  cent. 

The  abscess  may  be  of  slow  formation,  and  its  reco<rnition  thereby 
be  delayed  for  some  days  after  the  l)e<rinnin<r  of  infection,  and  even 
after  the  subsidence  of  fever.  If  deeply  placed,  fluctuation  is  late  in 
appearing,  the  only  symptom  beinp:  an  indurated  lump.  <rradually  in- 
ereasinp  in  size.  In  sliprht  cases,  the  formation  of  pus  may  be  in  the 
larger  ducts  near  the  nipple,  where,  at  times,  a  cure  lias  been  cn*ectcd 
by  the  systematic  emptying  of  these  ducts. 

In  approaching  the  subject  of  the  treatment  of  mastitis  one  almost 
hesitates  to  advocate  his  method.  The  fierce  conviction  with  which 
various  authorities  urge  treatments  of  great  diversity  and  give  dif- 
ferent indications  urges  Nature's  response  to  l)e  kind  UTider  many 
different  handlings.  Teachers  seem  to  have  varying  theories,  and  in 
this  connection  it  is  interesting  to  note  Baer  and  Keis'  article  in  the 
April  issue  of  Surf/frjf,  (hfurcoloq}!  (lud  Ohsfrfrir^,  with  tlieir  careful 
study  of  the  technic  of  breast  care  in  20  difl*erent  maternities. 

They  note  *Mhe  great  diversity  of  ojiinion  is  found  in  those  condi- 
tions in  which  prophylactic  treatment  is  most  imjierative,  i.e..  the 
treatment  of  pathfdoL'ic  ni])ples.  of  breast  (•oni:<'stions,  lymphangei- 
tides,  and  threatened  abscesses."  and  sugirest  that  possibly  a  study 
of  the  various  treatments  may  serve  to  unify  the  kind  of  treatment 
in  a  particular  condition. 
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Is  there  a  possibility  of  developing  a  standard  treatment  for  mas- 
titis? Probably  not,  until  someone  can  bring  forward  satisfactory 
statistics  in  a  large  number  of  cases  which  will  carry  conviction. 

In  prophylaxis  there  cannot  be  such  a  wide  divergence  of  opinions. 
That  prenatal  care,  with  advice,  especially  to  the  primipara,  in  regard 
to  cleanliness;  and  in  case  of  depressed  nipples,  massage  is  helpful, 
no  one  can  doubt.  After  birth  until  the  milk  comes  in,  very  brief 
nursings — from  three  to  five  minutes — with  intervals  of  from  four 
to  six  hours,  is  important.  Cruel  damage  to  the  delicate  epithelium 
is  often  accomplished  before  the  need  for  nursing  exists.  To  diminish 
the  acute  congestion  of  the  beginning  of  lactation,  the  lavish  fluid 
diet  so  often  given  by  nurses,  to  hurry  up  the  coming  in  of  the  milk, 
should  be  forbidden.  With  the  bugbear  of  distended  breasts  as  a 
cause  for  infection  cast  from  our  minds,  the  prophylaxis  in  mastitis 
resolves  itself  into  prevention  of  trauma  to  breasts  and  nipples  and 
to  the  elimination  of  contact  infection  as  far  as  possible. 

Appreciable  lesions  of  the  nipples  are  not  the  only  cause  of  infec- 
tion, for  breast  abscess  occurs  not  infrequently  vdth  the  nipple  ap- 
parently intact;  while  many  cases  with  severely  damaged  nipples 
show  no  breast  inflammatory  reaction. 

Our  technic  in  the  case  of  damaged  nipples  is  to  use  a  constant 
dressing  of  either  tincture  of  benzoin  or  bismuth  and  castor  oil — drams 
i  to  ounces  i — or  the  lead  nipple  shield.  The  last  is  the  most  valuable 
of  all.  With  a  damaged  nipple,  all  nursing  should  be  through  a  glass 
nipple  shield.  In  cases  of  bleeding,  nursing  is  temporarily  discon- 
tinued. 

In  prevention  of  contact  infection,  the  nipples  are,  when  not  in 
use,  covered  by  a  sterile  compress  or  pad  of  gauze  four  inches  square, 
held  in  place  by  adhesive  strips.  This  does  away  with  the  necessity 
of  a  binder  to  protect  the  nipple,  beside  providing  a  sterile 
dressing  which  remains  in  place  unless  removed  by  the  nurse  or 
doctor.  The  effect  on  the  patient  is  educational,  establishing  a  noli 
me  tangere  attitude  toward  the  nipple. 

Further  prophylaxis  involves  the  rapid  clearing  up  of  all  infantile 
infections,  and  in  case  of  one-sided  mastitis,  the  prohibition  of  con- 
secutive nursing  from  the  infected  side  to  the  normal  one. 

In  our  first  1000  cases,  in  which  the  particular  protective  dressing 
described  above  was  not  employed,  the  mastitis  incidence  was  36 
cases,  with  5  abscesses.  In  the  last  1000  cases,  coincident  with  the 
adoption  of  this  dressing,  the  mastitis  incidence  was  21,  with  3  ab- 
scesses. 

The  treatment  of  the  mastitis  as  soon  as  diagnosed  is  a  -cardinal 
point  in  success.  The  diversity  of  treatment  may  be  seen  from  the 
accompanying  table. 

Certain  therapeutic  measures  seem  to  have  almost  universal  accept- 
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ance.  These  are  the  use  of  the  cathartics  and  the  omployment  of  a 
binder  for  pressure  and  support.  The  limitation  of  fluid  in  the  diet 
is  generally  accepted  also.  An  overwhelming  majority  use  ice  locally 
until  the  presence  of  suppuration  is  suspected.  The  moot  points  are 
those  which  involve  the  emptying  of  the  brea.sts  by  massage,  pumping, 
or  nursing. 

From  the  .study  of  Baer  and  Reis'  table,  it  would  seem  that  the 
stati.stics  of  those  continuing  nursing  were  about  the  same  as  those 
who  stopped  it.  The  authors  feel  that  the  breasts,  in  the  absence  of 
nipple  injury,  are  most  safely  emptied  by  the  infant,  and  that  the  con- 
tinuation of  nursing  increases  the  chance  of  successful  lactation.  If, 
therefore,  the  attendant  believes  in  the  value  of  depletion  at  this 
time,  the  infant  may  be  the  safest  agent  for  accomplishing  this  pur- 
pose. Massage  and  pumping  must  be  most  carefully  and  gently  em- 
ployed, but  maj^  be  necessary  to  supplement  the  child's  nursing. 

The  failure  in  the  treatment  of  simple  mastitis  is  evidenced  by  the 
proportion  of  cases  in  which  there  is  pus  formation,  and  it  is  by  this 
result  that  the  therapy  must  stand  or  fall.  Where  the  physician 
can  show  a  lower  incidence  than  one-half  of  one  per  cent  in  abscess 
eases  in  women  who  have  been  followed  for  a  period  of  three  months 
that  treatment  should  be  regarded  with  respect,  ;^^oreove^,  the  ratio 
of  pus  cases  in  proportion  to  the  mastitis  cases  should  be  of  value. 

It  is  obvious  that  the  mastitis  incidence  in  a  hospital  where  the 
patients  are  discharged  on  the  eighth  or  tenth  day  postpartum  will 
be  insignificant,  and  stati.stics  ba.sed  on  such  short  observation  value- 


When  the  presence  of  suppuration  is  suspected,  a  change  from  cold 
to  heat  gives  comfort  and  hastens  localization.  All  breast  manipula- 
tion should  cea.se,  including  nursing.  Free  incisions  with  counter 
drainage  by  rubber  tubes  and  irrigation  with  Dakin's  solution  will 
hasten  recovery. 

In  conclusion,  the  authors  would  urge:  (1)  more  effort  toward  the 
prevention  of  contamination  in  the  first  and  second  weeks  of  the 
puerperium.  (2)  General  training  of  staff  and  nursing  force  that  the 
earliest  recognition  of  infected  brea.sts  may  be  achieved.  (3)  Prompt 
treatment  of  the  infection  by  some  rational  method  which  will  stand 
the  test  of  figures  .showing  a  minimum  of  suppurative  termination. 


LEVATOR  HERNIA  (PUDENDAL  HERNIA) 

Report  of  a  Case*  Operated  Upon  by  Combined  Route;  Review  of 
THE  Twelve  Previously  Reported  Cases 

By  Herbert  C.  Chase,  M.D.,  F.A.C.S. 

IN  consideration  of  the  extreme  rarity  of  this  condition,  its  little 
understood  anatomic  and  pathologic  features,  and  the  consistent 
failure  of  all  operative  measures  for  its  cure  in  the  past,  I  feel  that 
sufficient  interest  exists  to  warrant  my  early  publication  of  this  case, 
although  only  a  year  has  elapsed  since  operation — too  short  an  in- 
terval, of  course,  to  speak  of  a  cure. 

definition  and  classification 

Pudendal  hernia,  as  the  name  implies,  is  a  hernia  located  in  the 
pudendum.  The  term  is  misleading  because  other  types  of  hernise, 
inguinal,  etc.,  may  also  have  their  termination  there.  Contrary  to 
the  usual  rule,  the  final  resting  place  of  the  hernia,  instead  of  its 
exit,  determines  its  name,  which  is  further  misleading.  Von  Winckel 
has  suggested  the  descriptive  term  ''subpubic  hernia."  As  the  essen- 
tial anatomical  feature  is  a  rent  in  the  levator  muscle  and  its  fascia 
(and  adhering  to  the  rule  of  naming  hernia  in  reference  to  the  point 
of  exit),  we  believe  the  term  ''levator  hernia"  as  suggested  by  Blake 
to  be  the  most  appropriate. 

Further  classifications  and  subdivisions  have  been  attempted  lead- 
ing to  greater  confusion.  Some  have  stated  that  hernige,  having  their 
point  of  exit  behind  the  broad  ligament,  should  be  called  "perineal 
hernige."  This  is  obviously  wrong,  because,  although  piercing  the 
levator  behind  the  broad  ligament,  the  hernia  may,  in  passing  for- 
ward under  the  broad  ligament,  carry  bladder  with  it  as  a  part  of 
the  sac  and  still  emerge  in  the  labium  above  the  transversus  perinei 
muscles  as  in  my  case.  Furthermore,  a  hernia  anterior  to  the  broad 
ligament,  may  break  away  the  transversus  perinei  muscle  at  its  point 
of  exit  and  appear  at  the  perineum,  the  transversus  perinei  muscle 
being  the  acknowledged  boundary  line  between  pudendal  or  subpubic 
hernias  above  and  perineal  hernia?  below.     (Patient  in  dorsal  position.) 

"Where  all  this  confusion  exists  it  would  seem  timely  to  suggest  a 
classification  and  nomenclature  based  on  the  anatomy,  which  would 
give  a  clear  indication  of  the  exact  site  and  structures  involved. 
Therefore  the  following  classification  is  suggested,  including  under 
the  broad  term  "levator  hernia"  all  the  subclasses,  because  as  stated 
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above  the  essential  feature     ixiint  c»f  exit   of  all  these  heniiie — is  the 
levator  miisele  and  faseia. 
Levator  hernia: 

1.  Congenital. 

a.  Anterior  to  hroad  lijranient. 

b.  Posterior  to  broad  ligament. 

c.  Combined  (anterior  and  ]iosterior). 

2.  Aefpiired. 

a.  Anterior  to  the  broad   ligament. 

b.  Posterior  to  the  broad  lijfament. 

c.  Combined  (anterior  and  posterior). 

HISTORICAL 

Pudendal  hernia  is  a  condition  of  extreme  rarity;  tlie  case  wliicli 
I  am  a]>out  to  re])ort  beinpr  the  tliirteenth  in  literature. 

It  has  always  been  considered  incurable  and  of  the  thirteen  re- 
ported cases,  attempts  at  operative  relief  have  been  undertaken  in 
only  five.  Only  one  has  been  reported  cured  (Case  12 — Orattan). 
One  case  (^foschcowitz — Case  11)  had  seven  major  and  many  minor 
operations  without  relief. 

To  Sir  Astley  Cooper  is  usually  ascribed  priority  in  report inir  cases 
of  this  type  of  hernia.  However,  he  was  preceded  by  ^lery,  who  in 
1739  reported  in  the  Transactions  of  the  Royal  Academy  of  Scifucrs, 
of  Paris,  the  followin«r  case: 

Ca.se  1. — R<»portO(l  by  Mery,  The  hernia  was  found  in  a  female  5  or  fi  months 
prcjjnant — ajje  not  given.  It  was  somewhat  larger  than  an  egg  and  disappeared 
on  compression.  The  contents  were  evidently  bladder.  Tlie  description  of  this 
ca^e  is  not  .sufficient  to  differentiate  it  from  ordinary  vaginal  cystoccle.  It  is, 
however,  included  in  von  "Winckers  list  of  pudendal  hernia>. 

Ca.se  2. — Reported  by  Curade.  Cooper  was  also  preceded  by  Curade,  who  in 
1769,  in  the  Transactions  of  the  Academy  of  Surqcrxj  of  Paris,  reported  the  follow- 
ing ca,<e: — The  patient  was  a  female  of  twenty-six  years  of  age  and  was  6  months 
pregnant.  On  examination  a  Lateral  perineal  tumor  was  found  which  increased  in 
size  »»n  standing,  or  when  the  patient  refrained  from  urinating  for  a  long  time. 
It  was  soft  and  painless.  When  compressed  manually  there  arose  a  desire  to 
urinat<',  and  if  pressure  was  continued,  urine  was  actually  pressed  out.  After 
confinement   the  hernia  disapi>eared  but  returned  in  a  subsequent  pregnancy. 

Curade  states  that  he  lias  no  doubt  the  case  was  one  of  pudendal 
hernia.  The  description  of  the  physical  si^rns  and  findin<is  are  so 
accurate,  and  all  ])oint  so  stron^rly  towaid  an  involvement  of  the 
bladder,  that  I  believe  there  is  not  the  slitrhtest  doul)t  that  this  case 
can  be  placed  in  the  li.st  of  true  ])udendal  herni;e. 

Neverthele.*^s  it  is  Sir  Astley  Cooper  to  whom  we  are  indebted  for 
the   first   detailed   and  complete   reports   of  this   rare   condition.     In 
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his  excellent  monograph  on  hernias,  published  in  London  1807,  he  re- 
ported the  two  following  cases: 

Case  3. — Reported  by  Cooper.  This  case  was  a  female,  age  twenty-two,  who 
had  a  hernia  the  size  of  a  pigeon's  egg  for  a  long  time  and  which  she  had  always 
been  able  to  reduce.  When  Cooper  saw  the  patient,  he  found  a  swelling  situated 
below  the  middle  of  the  left  labium,  while  the  upper  part  of  the  labium  and  the 
inguinal  ring  were  free  from  any  swelling.  The  tumor  extended  upward  alongside 
of  the  vagina  nearly  as  far  as  the  uterine  os.  The  hernia  gave  an  impulse  on 
coughing.  Cooper  succeeded  in  reducing  the  hernia  by  taxis.  In  doing  so  the 
hernia  disappeared  upward  with  a  gurgling  noise  and  relief  of  all  symptoms. 
After  reduction  of  the  contents  the  labium  was  flaccid,  and  a  finger  introduced 
into  this  flaccid  sac  could  be  passed  upward  into  a  circular  orifice  on  the  inner  side 
of  the  ischium,  between  it  and  the  vagina.  Subsequently  a  ''T"  binder  was 
used  to  retain  the  hernia. 

(The  above  is  a  verbatim  copy  of  the  history  from  Cooper — in  spite  of  the 
brevity  of  the  report  there  is  not  the  slightest  doubt  that  this  is  a  true  case  of 
pudendal  hernia.  It  is  to  be  regretted  that  the  anatomy  of  the  hernial  ring  is 
not  described  in  detail.) 

Case  4. — Bejwrted  by  Cooper.  This  case  is  merely  mentioned  in  connection 
with  Case  3 — the  report  of  same  is  even  shorter.  Female,  age  not  given,  who  had  a 
swelling  similar  to  but  smaller  than  the  preceding,  and  situated  in  the  right 
labium.  It  disappeared  in  the  recumbent  posture,  but  reappeared  promptly  when  the 
patient  stood  up.    Dilated  on  coughing. 

Chronologically  the  next  case  reported  is  that  of  a  contemporary 
of  Cooper — Cloquet — a  surgeon  who  has  written  extensively  on  the 
subject  of  hernia. 

Case  5. — Reported  by  Clbquet.  Under  the  title  '^Sur  une  hernie  vulvaire"  this 
author  publishes  the  following  case:  Female,  age  twenty-four,  complained  of  a 
swelling  in  the  vulva.  On  examination,  Cloquet  found  in  the  posterior  part  of 
the  right  labium  ma  jus,  a  round  swelling  the  size  of  a  large  chestnut,  which 
stretched  the  overlying  skin  and  also  extended  toward  the  inner  surface  of  the  ex- 
ternal ..genital.  The '  swelling  was  slightly  tender  and  extended  upward  alongside 
of  the  vagina;  it  became  much  more  tense  on  standing  and  coughing  and  gradually 
increased  in  size.  The  patient  noticed  the  swelling  for  the  first  time,  only  14 
days  previously,  and  she  believes  that  it  was  caused  by  straining  at  her  work 
and  at  stool.  Oloquet  was  able  to  reduce  the  swelling  by  taxis,  the  reduction  being 
accompanied  by  a  gurgling  sound.  After  reduction  a  finger  could  be  invaginated 
into  the  labium,  whereupon  a  rounded  opening  was  noticed  between  the  vagina 
and  ramus  of  the  ischium.  Nothing  further  was  done  but  the  patient  immediately 
felt  relief  of  her  symptoms,  nor  has  the  hernia  recurred  since. 

Case  6. — Reported  by  Hartmann.  This  operator  reports  that  he  has  performed 
an  autopsy  upon  the  body  of  a  female  who  had  suffered  for  a  long  time  with 
symptoms  of  a  vesical  calculus.  At  the  autopsy  there  was  found  a  tumor  in  the 
labium,  which  was  formed  by  a  portion  of  the  prolapsed  bladder.  (It  is  to  be 
regretted  that  the  exact  autopsy  findings  are  lacking  in  this  case;  on  that  account 
it  is  very  difficult  to  differentiate  it  with  precision  from  ordinary  cystocele.) 

Case  7. — Reported  by  Hager.  This  surgeon,  under  the  caption  ' '  Vorderer  Mittel- 
fleiscJihruch  hei  einem  Weihe,"  describes  the   following   case: — The  patient  was  a 
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female,  agr  twenty  oiifht.  Duting  her  flmt  confinement,  which  wm  very  difficult, 
the  patient  notioo«l  in  the  middle  of  her  riglit  Inhium  mRJUN,  a  nwoIUnf;  the  sixo 
of  a  walnut.  It  d«vn»m»«»<!  in  nine  in  tho  nTiimlxMit  iMmliin',  hut  iKviimt'  larger 
on  fttandinjr  or  wnlkint;:  it  wni»  oa«iIy  n'plnriMl  l»ut  rmpiwnrrd  pnimptly.  Tho 
fiweUin):  incrraMMl  niowly  in  wr.o  during;  the  iinl»«««H|iiont  four  yc»arn,  and  then  in- 
CTeaaed  nuddenly,  became  painful  and  nofter.  Poultices  were  applied,  whoreuinin 
the  nwellin^  o|hmuh1  itpontaneounly  nt  two  pointi«,  diiM*hnrKe<l  n  quantity  of  lilnrkinh 
fluid  lint!  dtvreaiKHl  in  h'uo.  S«»veii  n)onth(«  later  in  the  rourNC  of  n  WTond  pretfniinry, 
the  nwoUin^r  Nvanie  nion*  nniioyin^,  on  which  account  the  ])atient  entered  llaj^er'H 
clinic.  At  the  examination,  there  was  f«»und  a  Hwellin^  the  wize  of  n  pij{<K)n 'm  <'K>C 
which  occupiet!  the  rijjht  labium  majuM.  Tlie  Inliium  majuK  had  diwipi>ear(Hl  by 
lieing  stretcheii  over  tho  tumor.  The  va)j:ina  was  pushed  over  to  tho  oi)po«ito  side 
by  tlie  iMMlicle  of  the  8wellinjf  which  passed  upwar<l  between  tho  vajpna  and  a«oend- 
in^f  ramus  of  the  i.>H*hium.  The  s^vellinJJJ  was  very  tense  and  elastic  and  both 
painful  and  tender.  Ha;;er  dia^nowd  an  anterior  i)erineal  liernia  C pudendal) 
which  wius  inflamed  and  also  mildly  incarcerated,  lender  local  treatment  these 
symptoms  disappearetl  and  finally  the  patient  was  discharged  just  prior  to  full 
term  doliwry. 

C.\SK  S. — R<^ported  by  Koenijj.  Speaking  of  pelvic  hernia',  this  author  says 
that  the  most  frequent  forms  are  those  which  de.scend  alongside  of  the  vagina 
in  front  of  tho  transversus  porinei  and  then  make  their  a{>pearance  upon  tho 
surface  in  tho  labium  niajus.  He  saw  one  such  case  wliicli  had  the  size  of  a 
man  ' s  head — detaile<l  description  is  not  given. 

Case  9. — Reported  by  von  Winckel,  In  tins  case  the  patient  was  a  female  who 
had  l>eon  confined  a  number  of  times;  all  deliverie.s  were  difficult;  the  last  time 
forceps  had  l>een  used.  Even  prior  to  this  last  confinement  the  patient  noticed  a 
.swelling  in  the  right  labium  majus.  Upon  the  mesial  surface  of  this  swelling 
another  smaller  swelling  formed,  which  also  increased  in  size  and  made  quite  a 
projection.  On  examination  a  swelling  larger  than  an  adult's  fist  was  seen  occupying 
the  vulva,  and  more  particularly  occupying  the  part  of  the  right  labium  majus. 
It  was  situated  antoriorly  and  to  the  right  of  the  perineal  body  and  was  lM)unded 
oxtenially  by  the  tuberosity  of  the  ischium,  and  anteriorly  by  the  right  half  of 
tho  s\'mphysis  pubis.  Even  on  casual  inspection  it  was  seen  that  the  swelling 
wa«  made  up  of  two  different  parts;  namely,  an  outor  one  belonging  to  the  labium 
and  an  inner  one  belonging  to  the  introitus.  On  careful  examination  the  smaller 
inner  swelling  was  recognized  to  be  the  everted  bartholinian  gland.  In  the  larger 
portion,  or  hernia  proper,  various  structures  could  be  palpated.  By  manipulation 
and  pressure  along  the  right  side  of  the  vagina,  most  of  the  heniial  contents 
could  be  replaced  into  the  peh-is;  one  smaller  body,  which  was  taken  to  be  the 
ovary,  could  not  130  replaced.  Treatment  with  a  pessary  and  a  truss  was  tried 
first  but  was  absolutely  unsuccessful.  Von  Winckel,  therefore,  tried  a  plastic  op- 
eration per  vaffitKim,  which  was  followed  by  slight  improvement,  but  failed  as  a 
cure. 

Von  AVinekel  reviewed  the  published  eases  of  pudendal  hernia'  and 
reports  the  following  additional  one: 

Case  10. — Reported  ])y  von  Winckel.  This  patient  was  a  female,  age  fifty-one, 
after  being  in  labor  for  3  days,  and  after  many  attempts  of  delivery  with  forceps, 
she  was  delivered  by  perforation.  At  the  age  of  46  years,  she  noticed  accidentally, 
a  swelling  in  the  right  labium  which  gave  rise  to  very  few  symptoms  in  the 
banning,    but    to    many    subsequently.      The    swelling    wa,s    reducible,    and    when 
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reduced,  an  opening  could  be  palpated  underneath  the  symphysis.  Von  Winckel 
made  many  attempts  to  treat  the  patient  with  a  truss,  but  without  avail,  and  in 
consequence  he  decided  to  operate.  The  operation  was  carried  out  in  the  follow- 
ing manner: 

Through  a  median  laparotomy  it  was  ascertained  that  the  intestines  were  so 
adherent  to  the  sac  that  they  could  not  be  liberated;  therefore,  the  proposed 
closure  of  the  sac  from  within  the  abdomen  was  abandoned  and  a  ventral  fixation 
of  the  uterus  performed  as  a  substitute.  For  a  short  while  the  condition  was  im- 
proved somewhat,  but  a  recurrence  followed  very  soon  and  the  patient  was  oi» 
erated  upon  a  second  time.  At  this  operation  the  sac  was  split  up  from  below,  the 
contents  were  reduced  and  the  sac  obliterated  by  suture.  The  patient  was  greatly 
improved  by  this  operation  but  not  cured  completely.  A  small  hernia  still  re- 
mained which  grew  only  slightly  during  the  next  15  years. 

Case  11. — Reported  by  Moschcowitz — (verbatim  copy  of  report  by  Moschcowitz), 
Mrs.  E.  L.,  age  forty-one,  history  prior  to  1895  is  irrelevant.  Delivered  by  forceps 
at  termination  of  first  pregnancy  November  18,  1895.  Indication  for  forceps 
not  evident — pelvis  ample  size.  Shortly  after  delivery  a  mass  protruded  from 
the  vagina  and  coincidentally  with  it  an  incontinence  of  the  bladder  was  also 
noted.  The  condition  was  first  looked  upon  as  one  of  paralysis  of  the  bladder 
and  a  good  prognosis  was  given.  The  condition,  however,  did  not  improve  and 
after  being  seen  by  a  large  number  of  consultants,  she  finally  came  under  the 
care  of  Dr.  F.  Lange,  formerly  of  this  city,  -who  diagnosed  for  the  first  time  a 
*^^ Vaginal  Rupture  of  the  Bladder"  with  complete  loss  of  the  urethra  and  also 
an  ununited  fracture  of  the  left  pubie  bone.  Since  that  time  the  patient  was 
operated  upon  a  number  of  times.  Only  the  operations  of  a  major  nature  are 
mentioned  here.  The  first  major  operation  was  undertaken  December  30,  1895, 
and  surprisingly  was  perhaps  the  one  followed  by  the  greatest  amount  of  success. 
It  consisted  of  a  closure  of  the  defects  of  the  bladder  and  the  formation  of  a 
new  urethra  of  the  left  labium  minus.  After  this  operation  patient  regained 
control  of  the  bladder. 

The  second  major  operation  was  undertaken  May  10,  1896.  The  previously 
mentioned  vaginal  protrusion,  which  the  operator  recognized  as  a  hernia,  was 
pushed  back  and  the  opening  closed  by  some  sort  of  a  vaginal  plastic.  This 
operation  was  not  in  the  least  successful ;  the  hernial  protrusion  recurred  im- 
mediately, whereupon  the  patient  was  informed  that  before  another  attempt  at  its 
radical  cure  could  be  made,  it  would  be  absolutely  necessary  first  to  repair  the 
fracture  of  the  pubis. 

The  third  major  operation  was  therefore  undertaken  in  January,  1897.  The 
patient  was  told  that  the  ends  of  the  fractured  pubic  bone  were  refreshened  and 
and  sutured  with  silver  wire.  Unfortunately  the  wound  became  infected  and 
had  to  be  reopened.  Intractable  sinuses  formed  throughout  the  length  of  the 
incision  until  the  silver  sutures  were  removed  about  6  months  later;  at  the  same 
time  another  unsuccessful  attempt  was  made  to  cure  the  hernia  by  a  vaginal 
operation.     This  may,  therefore,  be  called  the  fourth  operation. 

A  fifth  unsuccessful  attempt  at  a  cure  was  undertaken  in  June,  1899. 

Thereafter  the  patient  abandoned  all  hope  of  a  cure  for  9  years. 

In  1918  the  patient  again  became  pregnant  and  w^as  delivered  prematurely  by 
a  breech  presentation.  After  this  confinement  the  hernia  increased  markedly  in 
size;  it  also  became  evident,  for  the  first  time,  that  the  hernia  contained  not  only 
the  bladder  but  also  intestines.  The  patient  was  a  total  invalid;  she  became  bed- 
ridden   and    suffered    a    great    deal    of    pain    and    untold    inconvenience    from    the 


ClIASK:      LEVATOR    IIl-UtNIA    (iTDKNnAL    HKKNIA)  li)l 

lioriiinl  protruf'ioii ;  n  pnrtirulnrly  miiioyinff  i>yni|itom  nnn  tin*  iiinhility  to  empty 
hor  blntlilor  uiilr!«ii  lUio  tiritf    rtMliircd   tho  liurtiia  nmnunlly. 

Sho  tiM'rt'furo  n»«»lily  ctuimMittMl  to  a  nixtli  nttiMitpt  nt  ft  run%  wliirh  wuw  un<lor- 
takni  Mtmh  .'11,  lJ»in,  Uy  Dr.  I<<ilNTt  AI»Ih\  t«i  wlumi  I  nin  iml«'l>tiMl  fcir  tho 
following  notm:  T\u%  o|H»rnti(Ui  wnn  tho  t\rnl  nttiMiipt  ut  a  euro  hy  thn  nlMloininnl 
itiuto.  Tho  hornin  iu  tho  dopth  of  tho  |M»Ivif»  wiu*  oxpoiMMl;  itx  r«nitoutM  wi-ri* 
ftmtul  to  Im«  tho  ItUultior  iin«l  nlimit  .'I  f(M«t  of  Niimll  iiitoMtiiioM.  Thow  an  uoll  nn 
tho  hornlal  jmic  woro  drawn  bark,  aixl  aftor  ptittin^;  tho  mw  on  tho  Htrot^-h 
to  tho  utnioxt,  tho  oponin^  was  ropairo«I  l»y  a  Mi»rt  of  cyKtopoxy,  tho  hladdor  ]h'\uiz 
fixotl  l»v  six  .xutun^!*  of  Panonntoohor  linon  to  tho  ]><>ritoiiciiin  and  fawia  of  tho 
antorior  ahdoniinal  wall.  Vor  a  whilo  this  wonwd  to  fnHilJ  tho  intondod  drHii;n; 
howoAvr,  soon  aftor  tho  pati<Mit  was  porniittod  to  in*  up  and  about  tho  condition 
rwurrod. 

1  saw  that  patiiMit  for  tho  first  tiiuo  Nfay  1.1,  ][)]'.).  My  phy.siral  oxainination 
rovoaUtl  tho  folhiwini^  status:  A  woll-hoalod  niodian  abdominal  scar.  A  protrusion 
in  tho  loft  labium,  about  tho  size  of  an  adult  fist  was  noted;  this  protnision 
wa."*  dull  on  iH'rcussion  and  imparted  an  impression  of  transluconcy ;  it  wjw  re- 
ducible, but  upon  tho  slightest  attempts  at  reduction  the  patient  f<'lt  an  uncon- 
trollable desire  to  urinate.  The  swellinjj  was  so  largo  that  its  nu'sial  surface, 
having  pulled  the  vagina  down,  was  covered  with  mucous  membrane.  'Jlie  introitus 
va^ina>  wa.s  cres<entic,  with  the  convexity  toward  the  right.  The  left  labium 
minus  was  aK<<Mit  (result  of  previous  oi)eration).  The  vestibule  of  the  vagina 
was  so  distorted  that  at  tirst  I  was  entirely  unable  to  find  any  urethra;  finally 
after  a  great  deal  of  search  I  wa:>  able  to  discern  an  orifice,  or  better  said,  the 
oix»ning  of  a  fistulous  tract  high  up,  hidden  underneath  the  symphysis,  which  on 
probing  led  in  a  tortuous  manner  ujiward  and  to  the  left  into  the  bladder.  Entire 
vagina  was  occupied  by  a  protrusion  which  came  down  along  into  left  side.  When 
the  mass  was  reduced  there  was  to  be  felt  to  the  inner  side  of  tlie  descending 
ramus  of  the  pubis  a  longitudinal  hiatus,  easily  admitting  four  fingers.  The  in- 
ternal organs  were   negative   to  pali»ation. 

Tlie  history  and  physical  findings  were  not  very  encouraging  for  a  radical 
cure.  The  patient,  however,  was  so  willing  and  even  insisting  that  I  finally 
acquiesced  to  her  pleadings  and  consented  to  make  another  attempt  in  a  manner 
not  hitherto  tried. 

This  operation  was  performed  May  27,  191.''>.  Median  laparotomy  extending 
from  the  symphysis  pubis  to  one  inch  above  the  umbilicus.  Massive  adhesions 
were  encountered  at  the  site  of  the  last  of)eration.  After  liberating  tho  adhesions 
it  was  .seen  that  the  hernia  was  of  the  sliding  variety,  involving  the  left  half  of 
the  Viladder.  This  was  very  discouraging  lxH*ause  at  the  very  outset  it  prevented 
me  from  at  lea,-t  extirpating  in  a  thorough  manner  the  hernial  sac  as  I  li(»ped 
to  do.     Tlie  small   intestines  were  adherent  in  the  depth   of  the  sac  and   were   freed. 

The  hernial  ring  was  a  large,  irregular  oval,  easily  admitting  the  folded  Iiaiid. 
and  was  bounded  externally  by  the  ascending  ramus  of  the  pubis,  and  niesially 
by  the  soft  tissues  of  the  bladder,  uterus,  and  vagina.  The  prolileni  nt'  a  «ure, 
therefore,  resolved  itstdf  into  the  cpiestion  of  my  ability  to  cl()S<>  this  t»|Miiing. 
Neither  pelvic  fajk-ia  nor  levator  ani  were  available.  I  believe  l>otli  wcie  lutldessly 
torn  away  at  the  original  forcejts  delivery.  I,  therefore,  deliberately  canied  out 
an  operation  I  had  evolved  in  advance,  namely  to  dislocate  the  uterus  ami  to  use 
it  as  a  plug  for  the  hernial  opening. 

In  order  to  enable  me  to  do  so,  I  first  extirpated  the  right  ovary  and  both 
tubes.  After  incising  the  pelvic  perit^meum  anterior  to  the  left  broad  ligament, 
the    uterus    was    dislo.ated    into    an    extreme    sinisti.)    version    aii«l    fa.-tened    in    its 
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new  position  with  a  number  of  Pagenstecher  sutures  to  the  descending  ramus  of  the 
pubis.  Had  the  uterus  been  only  a  trifle  larger,  or  the  hernial  ring  only  a  trifle 
smaller,  it  would  have  been  possible  to  close  the  hernial  ring  completely;  as  it  was 
the  lateral  portions  only  could  be  obliterated,  and  no  matter  what  I  did  there 
still  remained  a  weak  area  to  the  right  of  the  dislocated  uterus  which  could  not 
be  closed.  The  best  I  could  do  under  the  circumstances  was  to  pull  up  the 
vagina  and  bladder  and  suture  these  organs  to  the  dislocated  uterus.  The  duration 
of  the  operation  was  2  hours.  The  convalescence  was  exceedingly  stormy.  The 
patient  vomited  almost  continually  for  a  number  of  days.  Temperature  and  pulse, 
however,  remained  normal.  Primary  union  resulted  and  the  patient  was  discharged 
June  19,  1913. 

I  kept  the  patient  under  observation  and  for  some  time  after  the  operation  she 
was  very  comfortable.  However,  about  one  year  after  the  operation,  I  found  on 
examination,  that  the  uterus  "was  again  in  its  normal  vertical  position — no  more 
sinistroverted  and  that  there  was  again  a  hernial  bulging.  I  heard  from  the 
patient  the  last  time  just  one  year  ago,  at  which  time  the  hernia  had  recurred 
to  practically  its  former   dimensions. 

Case  12. — Reported  by  Grattan.  (Verbatim  copy  as  published  by  Grattan.) 
Mrs.  M.  F.,  age  fifty-three,  came  to  me  in  July,  1918,  for  relief  of  the  condition 
which  she  described  as  '^  irritation  in  the  rectum  with  difficulty  in  moving  the 
bowels  and  in  addition  a  bearing  down  sensation  in  the  vagina,"  ascribed  by  two 
physicians,  who  had  examined  her  within  a  year  to  falling  of  the  womb.  The  rectal 
trouble  was  further  described  as  ''a  desire  to  empty  the  bowels,  often  quite  urgent 
but  without  result  except  with  the  aid  of  an  enema." 

The  inception  for  this  trouble  dated  back  4  or  5  years,  but  remained  quite 
tolerable  to  within  a  few  months  preceding  her  first  visit,  when  the  attacks  in- 
creased in  frequency  and  severity  causing  considerable  worries  and  discomfort. 
She  had  never  noted  any  blood  in  the  stools.  She  added  that  her  brother  had 
died  recently  following  an  operation  for  cancer  of  the  rectum.  Naturally,  I 
ascribed  her  concern  to  the  recent  family  loss  but  decided  to  use  the  proctoscope 
as  a  part  of  the  physical  examination. 

The  marital  history  showed  three  pregnancies  including  a  difficult  twin  delivery 
with  loss  of  one  of  the  twins  as  a  result  of  a  protracted  labor.  Patient  had  always 
done  hard  physical  work  about  the  house  through  necessity.  The  condition  men- 
tioned as  falling  of  the  womb  was  regarded  by  the  patient  as  the  usual  legacy  of 
a  hard  working  mother  of  several  children,  but  the  rectal  trouble  caused  her  real 
concern. 

Physical  Examination. — General  survey — an  obese  type  woman  of  middle  age, 
height  about  5  feet,  4  inches,  color  slightly  cyanotic,  facies  slightly  suggestive  of 
a  nephritic  condition.  Slight  dyspnoea  on  exertion.  Thyroid,  heart,  lungs  and  ex- 
tremities show  nothing  of  interest.  Abdomen  pendulous — no  umbilical,  femoral,  or 
inguinal  hernia.  Urine  shows  faint  trace  of  albumin.  Local  examination — vaginal 
examination  showed  nothing  unusual  except  it  be  the  well-retained  vaginal  walls 
without  a  suggestion  of  cystocele  or  rectocele,  and  a  small  well-located  uterus — 
all  of  which  argued  against  prejudice  created  by  the  history  in  favor  of  a  prolapse 
of  the  uterus.  The  cervix  was  small  and  normal;  vulva  normal.  Digital  examina- 
tion of  the  rectum  was  negative.  There  was  no  prolapse;  no  haemorrhoids;  procto- 
scopy revealed  nothing  to  account  for  the  symptoms. 

I  decided  to  reassure  myself  by  repeating  the  vaginal  examination.  With  the 
examining  fingers  of  the  right  hand  in  the  vagina,  I  told  the  patient  to  hold  her 
breath  and  strain  downward — nothing  happened.  I  asked  her  to  cough  several 
times.     All  these  procedures  failed  to  cause  any  perceptible  descent  of  the  uterus; 
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but  a»  she  rrpi^Atotl  the  cough  I  thouxht  I  felt  iiti  impuliw  againat  tho  back  of  my 
cxaniinitiK  haiul.  I  hml  hor  n*|H>at  tho  rough  ton  or  tuolvc  timcti.  As  sho  did 
Ml  I  ohm^rvtHl  and  foil  a  dolinito  impulw*  in  tho  ad<lu('tor  rogi(»n  of  tho  loft  aide. 
A  niaMi*  tho  iiijto  of  a  hon  *«  ogg  dovoh»iH»d  at  tho  nito  of  tho  impuliic.  Tho  maMS 
waji  m)ft,  rotlucililo  and  gurgling  orrurrod  on  niani|iulntion.  The  location  iKan 
crpacentic  an^i  oxtornal  to  tho  loft  labium  majun,  but  not  involving  tluit  part. 
Tho  gurgling,  the  doflnito  impuUo  on  coughing  and  tho  nMlucibility  upward  of  tho 
mam  tgitii«fi(^l  mo  that  I  had  found  a  honiia  rontnining  intoMino  in  an  unuNunI 
location.  Patient  conipIiiintHl  that  my  miinipuhitionM  roprodtircd  to  Monio  dc^roc 
the  symptoms  rt»foraldo  to  the  rectum,  and  nho  guvo  tho  Monw?  of  bearing  down 
formerly  awrilMHl  to  falling  of  the  womb.  To  repeat  I  knew  that  uhc  ha<l  a  hornia 
but  to  explain  its  ctturw^  of  descent  wn8  a  real  problem.  In  a  general  way  I  argued 
that  it  must  have  emerged  through  some  rent  in  the  pelvic  flcjor,  occiu»ioned  by 
muttcular  m^paration  during  the  difticult  twin  labor.  I  hoped  tliat  exploration 
would  thn>w    further  light  on  the  true  anatomy  of  the  condition. 

Operation. — Seeing  no  nd\*antage  to  approirching  from  below  and  feeling  tiint  I 
would  los**  my  landmarks  in  following  the  sac  from  lu'low  upward,  I  ehos<'  the 
altdomiiuU  route.  A  suprapubic  incision  extending  from  the  symphysis  to  the 
umbilicus  was  noi'ossark-  on  account  of  the  extremely  fat  abdominal  wall.  The 
exposure  of  the  jH^lvis  was  difficult  because  of  the  great  amount  of  intraabdonunal 
fat  and  the  risk  of  the  exaggerated  Trcndelenl)urg  position  with  an  adipose  sub- 
ject. Exi>osure  of  the  pehic  organs  finally  revealed  descent  of  tho  sigmoid  loop  to 
a  triangular  oi>ening  in  the  floor  of  the  pelvi.**.  niis  oiKMiing  was  bounded 
anteriorly  by  the  posterior  reflexion  of  the  left  uterosacral  ligament;  laterally  and 
posteriorly  liy  the  rectum.  The  sigmoid  being  fixed  at  its  point  of  continuation 
into  the  rectum  appeared  to  slide  down  along  the  posterior  surface  of  the  broad 
ligament  and  disappear  through  the  hernial  opening.  Practically  the  entire  loop 
was  out  of  view.  Much  to  my  surprise  gentle  traction  brought  the  entire  signi(»id 
loop  out  of  the  sac.  There  were  no  surface  adhesions  and  no  evidences  of  constric- 
tion at  any  point.  The  opening  was  triangular  in  outline,  with  the  uterosacral  liga- 
ment forming  the  base,  the  reflexion  of  the  broad  ligament  the  anterior  arm  and  the 
rectum  (in  an  irregular  sense)  the  posterior  arm  of  the  triangle.  I  inserted  my  left 
index  and  middle  finger  downward  into  the  sac  and  had  the  nurse  uncover  the  inner 
side  of  the  left  thigh,  and  identify  the  fingers  through  the  skin  covering  the  sac. 
There  was  no  process  of  the  sac  descending  into  the  left  labium  as  in  the  cases  of 
pudendal  hernia  reviewed  by  Moschcowitz.  However,  the  exit  and  course  of  the 
descent  was  undoubtedly  the  same;  the  final  destination  being  the  subcutaneous 
tissue  of  the  upper  adductor  region  of  the  thigh  rather  than  the  labium. 

Gross  Surgical  Anatomy. — The  protrusion  undoubtedly  occurred  through  a  rent  in 
the  levator  ani  muscle  and  passed  through  the  triangle,  bounded  externally  by  the 
ischiocavernosus,  internally  by  the  constrictor  cunni  and  posteriorly  by  the  transver- 
8U8  perinei,  and  along  the  left  lateral  wall  of  the  vagina  emerging  in  the  thigh.  The 
split  of  the  levator  was  probably  the  result  of  the  difficult  twin  labor  mentioned  in 
the  history.  The  rectal  symptoms  were  undoubtedly  due  to  the  partial  kink  produced 
at  the  rectosigmoid  junction  when  the  sigmoid  loop  descended  into  the  sac.  The  l>eaT- 
ing-dowu  feeling  was  a  natural  accompaniment  of  the  hernia.  The  ready  extraction 
of  the  sigmoid  frcmi  the  jsac  at  the  operation  explained  the  spontaneous  reducibility 
and  freedom  from  symptoms  in  the  inter^•al8. 

Closure  of  the  Eing. — Needless  to  say  no  attempt  was  made  at  extirpation  of 
the  sac.  Its  depth,  adipose  status  of  the  patient,  her  age,  as  an  argument  against 
prolonging  the  anaesthetic  needlessly  precluded  this.  With  great  effort  and  difficulty 
I  passed  five  or  six  mattress  sutures  of  double  Pagenstecher  linen  across  the  long 


104  «       CHASE:       LEVATOR   HERNIA    (PUDENDAL    HERNIA) 

arms  of  the  triangle  and  succeeded  in  closing  it  tightly  and  completely.  To  make 
doubly  sure  I  whipped  a  continuous  suture  over  the  line  of  mattress  suture  taking 
another  reef  in  the  broad  ligament.  This  last  step  caused  a  version  of  the  uterus 
backward  and  to  the  left,  superimposing  the  fundus  over  the  site  of  the  hernial 
opening.  The  sigmoid  was  anchored  to  the  left  psoas  muscle,  the  brim  of  the  pelvis 
and  again  about  2  inches  above  that  point,  the  idea  being  to  prevent  its  descending 
to  its  habitual  location  in  the  vicinity  of  the  hernial  opening.  The  abdomen  was 
closed  hy  layer  sutures.  The  patient  made  an  uneventful  recovery.  Mineral  oil 
was  used  for  6  months  following  the  operation  to  secure  daily  evacuation.  This 
is  not  necessary  at  present.  The  sense  of  prolapse  and  rectal  irritation  have  never 
been  experienced  since  the  patient  left  the  hospital.  Two  years  have  elapsed  and 
repeated  examinations  failed  to  show  recurrence. 

Epiorisis. — While  the  point  of  entrance  (or  internal  ring)  of  the  hernia  was 
evidently  the  same  as  that  of  a  pudendal  hernia  there  is  nothing  further  to  demon- 
strate the  variety.  The  point  of  exit  was  not  demonstrated  nor  was  the  exact  posi- 
tion of  the  sac.  The  fact  that  it  apparently  did  not  involve  the  labium  would 
lead  one  to  believe  that  the  point  of  exit  was  behind  or  posterior  to  the  transversus 
perinei  from  w^hence  it  dissected  up  the  adductor  region  of  the  thigh.  In  other 
words  there  is  apparently  nothing  which  definitely  distinguishes  it  from  the  more 
common  perineal  hernias.  A  true  pudendal  hernia  must  emerge  through  the  sub- 
pubic triangle,  must  involve  the  posterior  part  of  the  labium,  and  must  be  covered 
mesially  by  vaginal  mucosa  and  externally  by  integument. 

Through  the  courtesy  of  Dr.  George  Gray  Ward,  Jr.,  chief  surgeon 
of  the  Woman's  Hospital,  in  whose  service  the  following  case  was 
operated  upon  by  me — I  will  add  to  the  twelve  cases  previously  re- 
ported the  thirteenth,  as  follows: 

Mrs.  H.  A.  Woman's  Hospital.  History  No.  26906,  admitted  December  6,  1920; 
discharged  February  2,  1921.  Chief  complaints:  (1)  Pain  of  bearing-down 
character  in  lower  right  quadrant  of  abdomen;  (2)  bearing-down  feeling  in  the 
right  labium  and  vagina;  (3)  sense  of  pressure  and  bearing-down  feeling  in  rectun* 
and  in  bladder  when  coughing,  straining,  etc.;  (4)  a  feeling  as  if  everything  is 
dropping  out  and  has  to  hold  hand  over  right  side  of  perineum  when  straining  at 
stool,  during  urination,  etc. 

The  family  history  is  negative.  Patient  has  had  no  illnesses,  except  diseases 
of  childhood.  Menstruation  began  at  15,  always  regular,  28-day  type,  lasting  3 
days,  moderate  floAv,  no  pain.  Married  16  years,  six  children,  three  miscarriages,  all 
spontaneous  at  about  third  or  fourth  month.  Oldest  child  14  years,  youngest  17 
months.  All  normal  deliveries  except  the  last  which  was  a  forceps  delivery  and 
patient  was  in  labor  28   hours. 

Present  Symptoms. — Twenty-one  months  ago,  when  patient  was  4  months  pregnant, 
Avhile  w^orking  in  a  mill,  felt  sudden  sharp  pain  in  lower  right  quadrant,  and  in 
vagina  and  rectum,  with  bearing-down  sensation,  as  if  wanted  to  move  bowels  and 
could  not.  Pain  became  severe  in  half  an  hour  and  she  was  taken  home,  given 
some  pills  and  a  hypodermic  and  put  to  bed.  Vomited  the  medicine  and  continued 
to  vomit  daily  for  a  week,  with  continuous  pain,  slight  fever,  b6aring-down  sensa- 
tion and  could  not  get  bowels  to  move.  Markedly  distended  for  a  week.  Given 
enemata  and  cathartics  daily  and  finally  bowels  moved  on  the  seventh  day.  At  the 
onset  of  the  pain  the' bulging  of  the  vagina  was  noticed  for  the  first  time,  and  has 
remained  since  but  seemed  larger  during  the  attack.  Throughout  the  remaining 
o   months  of  her  pregnancy,  the  bulging  was  a  constant  annoyance  and  had  to  be 
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hoK!  with  tho  IihikI  whvu  xtrtiiniiiK  nt  »«t<Mil,  urinntiiiK.  rU\  \\'\wu  lulMtr  ntftrt<'«l 
in  at  term  tlio  hulKiii^  Uviimo  Inrjjor,  luul  iiftor  tho  iiu'iiibranrM  rupturnl,  iinil  the 
hcnd  caJiio  dowinMinl  with  enrh  rdiitrnction,  thu  lump  futt  h'mK*'r  uiid  pnin  moro 
iiit<M)iV>;  Rjul  thfii  hmmhIimI  with  tho  alwyiinco  of  vuvh  jmin.  AIho  voinitinjf  wiih  con- 
stant throughout  tho  hilmr.  Tho  ilootor  onmo  and  trijil  to  jMi-nh  tho  nui.xM  nltovo 
the  liabv'ii  hoa«l,  l»ut  oouUl  not  and  ^avo  hor  chhtrofnnn  aftor  sutiunonin^  anoUu^r 
«li»otor  to  holp,  and  uj»od  foroops*.  This  took  12  hours,  'nio  ohild  wa»  normal, 
woi^^hing  8>4   IHrnnds.     Pationt  was  in  U'd  for  two  wooks. 

Aftor  dolivory  no  vomiting;  or  fovt'r  <H'currod,  hut  tho  rupturo  ^ot  hi^Ji:^'"  »'>'! 
\\tu\  to  \h}  hoKl  with  tlio  hand  on  straining,  an<l  bowol  niovonuMits  and  nrination 
were  very  iminful.  i^inoo  thon  the  huljjo  has  gradually  gotten  biggi-r  r<'fpiiring  hold- 
ing with  each  deftvation  and  urination. 

Phijsityil  Krnmiimtion. — A  general  survey  shows  a  rather  ol>ese,  well-devoloiH'd 
young  wiunan  of  goml  color.  Height  .'>  feet,  oVi  inches;  weight,  170  pounds.  Heart 
and  lungs  normal;  ahdomeu  oIk'so  and  pendulous,  otherwise  negative.  No  umbilical, 
iiil^uinal.  or  femoral  hernite. 

Locol  Krowination. —  A  jtrotru.-ion  was  seen  in  the  posterior  part  of  the  right 
labium,  the  size  of  an  adult  fist.  It  was  semi-resonant  to  percussion,  easily  re- 
ducible, with  an  impulse  on  coughing.  On  attempts  at  reduction  the  patient  felt  a 
sense  of  pres.-ure  high  in  the  rectum  and  a  desire  to  urinate.  When  the  mass 
bulgiHl  on  coughing  or  straining,  its  mesial  surface  was  covered  with  mucous  mem- 
brane of  the  vagina,  and  its  external  or  right  surface  with  integument,  and  the 
mass  occujtied  the  i>o.«terior  half  of  the  right  labium.  The  vagina  was  crcscentic 
with  convexity  toward  the  left.  On  stniining  the  entire  vagina  was  occupied  by 
a  soft  mass  which  came  downward  on  the  right  side  fiaiallel  with  the  vagina. 
When  the  mass  was  reduced  the  labium  was  left  flaccid  and  redundant,  and  pass- 
ing the  lingers  ujkward  and  inward  through  the  flaccid  labium,  along  the  right 
lateral  wall  of  the  vagina,  an  irregular,  ovoidal  hiatus,  could  be  felt  on  the  right 
side  of  the  vagina,  bounded  mesially  by  vagina  and  externally  by  the  descending 
ramus  of  the  ischium.  This  opening  admitted  four  fingers  which  could  be  easily 
pa^seil  through  it,  palpating  the  pelvic  organs  on  the  right  side.  A  curved  sound 
passed  into  the  bladder  showed  no  cystocele,  but  the  sound  passed  outward  and 
downiward  could  be  brought  through  the  hiatus  and  felt  in  tho  bulging  sac.  With 
the  hernia  re^luced.  proctoscopy  was  negative  as  was  also  digital  examination  of 
the  rectum.  With  the  finger  of  one  hand  in  the  rectum  and  the  finger  of  the  other 
hand  in  the  vagina,  the  mass  could  l>e  felt  on  straining  to  come  down  the  right 
lateral  wall  of  the  vagina  between  the  two  examining  fingers.  Tlie  pelvic  organs 
were  otherwise  negative  except  uterine  pregnancy  at  third  month,  moderate  lacera- 
tion of  perineum  and  bilateral  laceration  of  cervix.     Xo  rectocele  or  cystocele. 

Operation. — The  diagnosis  of  pudendal  hernia  having  been  made,  it  was  determined 
after  consultation,  that  a  therajwutic  abortion  should  be  done  because  of  the 
strangulation  of  the  hernia  during  tho  last  labor,  the  fact  that  the  patient  had 
six  li\-ing  children,  and  further  because  we  felt  that  this  serious  type  of  hernia, 
hitherto  always  regarded  as  incurable,  should  not  be  operated  upon  so  close  to 
the  exixf'ted  labor.  Accordingly  it  was  planned  that  the  operation  l)e  undertaken 
in  two  stages:  first,  the  therapeutic  aborti<»n  and  the  operation  by  the  abdominal 
route  for  reduction  of  the  contents  and  closure  of  the  ring:  second,  operation  by  the 
vaginal  route  for  removal  of  the  sac  and  plastic  rejiair  of  the  levator,  fascia,  etc. 

Stage  I,  Abdominal  Hontc. — Dilatation  and  curettage;  salpingectomy,  bilateral 
(sterilization);  closure  of  hernial  ring;  sigmoidopexy. 

Findings  and  Op( ration. — Examination  under  ether  shows,  when  the  patient  is 
straining,  a  mass  the  size   of  a  man 's  fist,  bulging  into  the  vagina  on   the  right 
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side,  occupying  the  posterior  part  of  the  right  labium.  After  curettage  was 
performed  and  the  usual  products  of  conception  of  the  third  month  removed,  the 
uterus  was  packed  with  iodine  gauze.  The  abdomen  was  then  opened  by  a  median 
suprapubic  incision  5  inches  long.  The  pelvic  loop  of  the  sigmoid  was  found  to  be 
very  mobile,  with  mesosigmoid  7  or  8  inches  long,  the  entire  sigmoid  loop  being  in 
the  pelvisi  and  the  only  fixed  point  being  the  rectosigmoidal  junction  at  the  end  of 
the  mesentery.  The  sigmoid  loop,  by  sliding  with  its  mesentery  and  the  upper 
portion  of  the  rectum,  had  pushed  forward  and  slightly  to  the  right,  behind  and 
underneath  the  right  broad  ligament,  at  the  junction  of  the  right  broad  ligament 
and  the  cervix,  just  external  to  the  junction  of  cervix  and  right  sacrouterine  liga- 
ment. At  this  point,  where  there  is  normally  a  slight  fossa,  bounded  mesially  and 
internally  by  the  right  sacrouterine  ligament  and  anteriorly  by  the  base  of  the 
Tight  broad  ligament,  and  externally  to  complete  an  imaginary  triangle  by  a  line 
drawn,  between  these  two  points,  the  knuckle  of  bowel  had,  after  partially  tearing 
away  the  anterior  end  of  the  right  sacrouterine  ligament,  pushed  forward  and  down- 
ward, tearing  a  hole  in  the  rectovesical  fascia,  which  would  easily  admit  three 
fingers.  The  loop  of  bowel  having  been  lifted  from  this  canal,  two  fingers  were 
passed  forward  through  the  opening,  under  the  right  broad  ligament  forward  and 
downward,  when  it  was  ascertained  that  the  bladder  (inferior  and  right  lateral 
surface)  remained  in  the  canal.  The  bladder  was  then  drawn  up  out  of  the  sac 
and  my  assistant,  passing  two  fingers  through  the  vagina  into  the  hiatus,  brought 
his  fingers  into  contact  with  my  fingers  above.  I  then  had  him  attempt  to  turn 
the  sac  into  the  abdomen  by  pushing  upward  from  below.  The  sac  was  adherent 
and  this  could  not  be  done  and  after  a  few  attempts  this  was  abandoned,  for  we 
soon  r.ealized  that  the  opening  in  the  rectovesical  fascia,  above  and  behind  the 
broad  ligament,  and  the  opening  in  the  levator  below  and  in  front  of  the  broad 
ligament,  were  so  far  removed  (about  2  inches)  from  each  other,  that  it  would  be 
impossible,  without  extensive  dissection  in  a  very  vascular  area,  and  complete 
mobilization  of  uterus  and  right  broad  ligament,  to  close  the  muscular  hiatus  as 
well  as  the  fascial  opening  from  above.  In  other  words,  we  realized  that  we  were 
dealing  with  a  combined  (anterior  and  posterior)  variety  of  hernia  and  a  com- 
bined operation  would  be  necessary.  We  realized  further  that  even  if  we  were 
to  close  both  of  these  openings  from  above,  the  opening  in  the  pelvic  (ischiorectal) 
fascia  below  would  remain  and  the  sac  although  cut  off  would  remain.  The  fact 
that  we  were  dealing  with  pregnancy  and  its  accompanying  vascularity  was  further 
argument  against,  this  extensive  dissection.  Therefore,  we  decided  to  content  our- 
selves simply  with  closure  of  the  ring,  leaving  the  rest  to  be  completed  at  the 
second  stage  through  the  vaginal  route.  The  bowel  was  drawn  out  of  the  sac  and 
held  taut  and  the  peritoneal  margins  of  the  ring  were  completely  circumcised. 
This  exposed  to  view  the  raw  edges  of  the  rectovesical  fascia.  This  fascial  open- 
ing was  then  closed  with  eight  interrupted  sutures  of  fine  Pagenstecher  thread. 
Above  this  a  second  layer  was  placed  using  six  double  fine  Pagenstecher  interrupted 
sutures  for  closure  of  the  peritoneal  edges  covering  over  the  first  layer.  To  form 
an  additional  barrier  the  broad  ligament,  at  the  lower  edge  of  its  base,  was 
brought  over  against  the  sacro-uterine  ligament,  thus  joining  the  two  arms  of  the 
triangle  with  five  interrupted  Pagenstecher  sutures  obliterating  the  fossa.  Just 
mesially  to  this  last  line  of  sutures  the  rectosigmoidal  junction  was  attached  to  this 
column  by  a  single  Pagenstecher  stitch  to  prevent  knuckling  of  the  bowel  at  this 
point.  The  pelvic  loop  of  the  sigmoid  was  then  drawn  out  of  the  pelvis  and  fixed 
by  four  sutures  to  the  anterior  surface  of  the  psoas  muscle  and  the  peritoneum 
covering  this  muscle  with  four  sutures  of  Pagenstecher  thread  (sigmoidopexy). 
Sterilization  was  then  performed  by  removal  of  both  tubes  well  into   the   cornua 
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in  the  imual  nmnnor  aiul  oldHinjf  the  rornua  u-ith  PnKOimtiH-lHT  thixmd.  Tlio  ahdumen 
wm»  then  ck»m»<l  in  the  ununl  iimnner— uninK  thnv  Ktay  HUtureH  <»f  nilk  (H.  &  IJ.)  and 
black  {(ilk  for  the  xkin.  ('onvnIoHrenoo  wan  uneviMitful  nn«l  ufrbrile.  The  alxlominal 
inrinion  heahsl  liy  primnry  union.  ll(>r  ^enernl  condition  n'ninincd  ^ood.  On  the 
twenty-third  day,  th«*  patient  not  having;  \hh*u  mit  of  ImmI,  Uw  wvond  ntajfo  of  the 
o|terMtion  wan  undertaken  an  follows: 

Statit  2,  Ptofitie  lit  pair. — A  onrvilinenr  incision  'AVj  inchfH  lon^f  wnw  made  l»e- 
giiuiint;  at  the  mucocutaneouH  junction  high  up  within  the  right  labial  fold  op- 
{HUtite  the  o|HMiing  of  the  duct  of  Unrtholin  'h  gland,  extending  downward  and 
arruHs  the  jH^rineum  at  the  mucocutaneous  junction  to  the  same  point  on  the  op- 
posite side.  The  nuicxius  membrane,  8ui>erficial  fa.scia,  and  skin  were  disHected 
up,  including  the  anterior  layer  of  the  triangular  ligament,  thus  exposing  the 
triangle  (subpubic  triangle)  lK)unded  internally  by  the  constrictor  cunni,  externally 
by  the  i.'schiocavornosus  muscle,  and  below  by  the  right  transversus  perinci  muscle. 
The  hernial  sm*  was  simmi  to  bulge  through  this  triangle  and  through  an  opening 
in  the  split  levator  and  ischiorectal  fascia  which  would  admit  three  fingers.  Tlie 
sac  was  jx^ar-sliaped,  now  l)eing  empty,  and  about  tlie  size  of  a  large  pear.  The 
right  levator  had  been  split  by  the  protruding  mass  so  that  a  band  about  1  inch 
wide  of  levator  fibers  wa,*«  internal  to  the  sac  and  the  remainder  of  the  levator 
external  to  it.  The  inner  band  of  levator  fibers  was  separated  from  the  sac  which 
was  adherent  to  it  and  this  band  puslied  outward.  The  adhesions  of  the  sac  to  the 
split  edge  of  the  levator  explained  why  it  had  l)een  impossible  to  invert  the  sac 
into  the  abdomen  during  the  abdominal  operation.  The  sac  was  then  freed  up  to 
its  neck  and  split  open.  The  sac  was  empty,  lined  with  peritcmeum  on  its  internal 
surface,  and  a  finger  passed  into  the  sac  up  to  its  neck  felt  the  sutures  firmly  unit- 
ing the  i)elvic  fascia  above  (these  sutures  having  been  placed  during  the  abdominal 
operation).  The  split  sac  was  transfixed  at  its  neck  with  a  suture^  of  kangaroo 
tendon  tied  off  and  excised  high.  The  stump  was  then  carried  outward  to  the 
riglit  and  beliind  the  broadest  portion  of  the  right  levator  muscle  and  the  sutures 
transfixing  this  were  brought  through  the  levator  and  sutured  through  and  through 
also  catching  the  reflexion  of  the  fascia  at  the  white  line,  thus  fixing  the  neck  of 
the  sac  against  the  posterior  surface  of  the  broad  base  of  the  levator.  Tlie  torn 
levator  was  then  repaired  by  suturing  the  two  bundles  together  with  three  in- 
terrupted sutures  of  kangaroo  tendon.  The  opposite  levator  was  then  dissected 
out  and  an  ordinary  levator  myorrhaphy  performed  using  five  kangaroo  sutures, 
suturing  the  muscle  together  in  the  median  line.  The  torn  and  attenuated  ischio- 
rectal fascia  was  then  repaired  by  suturing  with  interrupted  stitches  of  fine  kangaroo 
tendon.  The  mucous  membrane  was  then  closed  in  the  usual  manner  with  interrupted 
stitches  of  fine  chromic  gut,  with  excision  of  the  redundant  mucosa  and  a  sub- 
cutaneous stitch  closing  the  skin. 

Following  the  second  stage  of  the  operation  patient  made  a  speedy  and  un- 
eventful convalescence.  She  was  allowed  out  of  bed  on  the  eighteenth  day  and 
discharged  from  the  hospital  on  February  2,  1921  (fifty-second  day).  Tlie  dis- 
charge note  reads  as  follows:  Abdominal  incision — primary  union.  Vaginal  in- 
cimon  and  perineorrhaphy — solid  primary  union.  No  protrusion  or  bulging — re- 
lieved  of  all  symptoms. 

The  patient  has  remained  jjerfectly  well  and  free  from  all  symptoms  up  to  the 
present  time,  although  through  necessity  she  has  worked  hard.  During  the  year 
she  has  had  six  follow-up  examinations  by  myself  and  other  members  of  the  staff, 
all  of  which  had  failed  to  show  any  sign  of  recurrence.  The  only  postoperative 
treatment  has  been  a  nightly  dose  of  liquid  petrolatum.  The  last  follow-up  examina- 
tion,   November    30,    1921,    is    as    follows:      Abdominal    incision    well    healed    and 
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solid.  Vaginal  incision  well  healed  and  solid.  No  bulging  or  protrusion  on  cough- 
ing or  straining ;  no  sign  of  recurrence.  Uterus  in  normal  position,  adnexa  negative. 
(Examined  by  Dr.  Ward,  Dr.  Farrar,  and  Dr.  Chase.) 

SURGICAL  ANATOMY 

So  many  intricate  and  interesting  problems  are  presented  in  the  mech- 
anism and  anatomy  of  this  type  of  hernia  that  it  would  seem  appro- 
priate to  describe  more  fully  here  the  surgical  anatomy  of  this  condition. 

1.  Point  of  Entrance  {or  Internal  Ring). — This  may  be  anterior  or 
posterior  to  the  broad  ligament,  giving  rise  to  three  varieties :  first, 
anterior  or  direct;  second,  posterior  or  indirect;  or  third,  a  sac  origi- 
nating behind  the  broad  ligament  may  push  forward  under  the  broad 
ligament  and  break  through  the  levator  anteriorly,  thus   combining 


Fig.    1. — Showing    the   weak    points    in   the   pelvic    diaphragm    above — the   beginning    of   levator 
herniae   internally,     r,    Rectococcygeus;    c,   coccygeus;    /,    levator  ani,   and   o,   oblique   fascia. 

features  and  contents  of  both  anterior  and  posterior  types.    To  this  we 
have  given  the  name  ^'combined  type." 

The  point  of  entrance  of  the  posterior  variety  or  its  beginning  is 
at  the  weak  point  in  the  pelvic  diaphragm  internally.  From  a  con- 
sideration of  the  anatomy  and  formation  of  the  various  layers  of  the 
pelvic  diaphragm  and  from  a  study  of  dissections  and  by  a  reference 
to  Fig.  1,  it  will  be  seen  that  this  weak  point  is  at  the  three  posterior 
divisions  of  the  levator  muscle.  It  is  obvious  at  once  that  the  lateral 
portions  of  the  levator  (m.  iliococcygeus)  does  not  overlap  the  central 
portion  (m.  pubococcygeus)  laterally,  but  passes  onward  to  fuse  di- 
rectly with  the  .pubococcygeal  and  rectococcygeal  raphe.  This  leaves 
a  space  on  each  side  behind  the  broad  ligament  where  there  is  no 
muscular  covering  and  where  the  pelvic  or  rectovesical  fascia  is  sep- 
arated only  by  areolar  tissue  from  the  ischiorectal  fascia,  the  two 
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fascial  pianos  beinp  in  contact,  obviously  a  weak  point.  No  such 
condition  exists  anterior  to  tho  liroiul  lij^anirnt  wIutc  the  lateral 
(m.  ilioeoeeyjjens)  portions  entirely  overlap  and  fuse  with  tlii^  puho- 
coccyjfcal  portion  of  this  niusele.  This  no  doulM  rx|)lains  the  pre- 
dominanee  of  the  posterior  variety  (S  out  of  11  eases  reported)  and 
further  the  faet  that  only  tlu'  traumatic  varieties  are  anterior  (direct 
trauma).  The  internal  boundaries  of  tin*  posterior  variety  (i.e.,  r»f 
the  rinp)  are  then,  the  broad  li«^ainent  anteriorly,  the  sacrouterine 
ligament   nie^^ially.   and   a?i   iniairiii.iry   line   Ix'tween   two  areas  of  the 


Fig-    2. — Showing    the    "subpubic"    triangle   and    its    boundaries   llnougi 

hcrniae    must    emerge. 


which   all   true  levator 


triangle.  The  rectum  forms  (irregularly)  part  of  tlie  mesial  boundary 
posteriorly.  The  boundaries  of  the  anterior  variety  at  the  point  of 
entrance  are  the  uterus  and  bladder  mesially,  the  round  ligament 
externally,  and  below  the  vagina  and  the  transversus  perinei  muscles. 
while  the  base  is  formed  by  the  lineie  termina'  of  the  pelvis.  The 
significance  of  the  transversus  perinei  muscle  as  a  ])ound;iry  for  dif- 
ferentiation between  pudendal  and  perineal  hernia*  has  already  been 
pointed  out  in  the  classification. 

Sac  and  Contents. — The  sac  is  obviously  longer  and  more  definitely 
defined  in  the  posterior  variety  (i.e.,  in  hemia2  originating  posterior 
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to  the  broad  ligament).  This  is  of  practical  importance  because  the 
surgical  principles  of  high  ligation  of  the  sac  and  closure  of  ring  are 
applicable  always  to  this  variety.  This  I  wish  to  emphasize  because, 
although  pudendal  hernia  has  been  regarded  as  a  hopeless  surgical 


1  o 
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problem,  the  posterior  variety  at  least  is  always  amenable  to  surgical 
repair  and  to  the  application  of  the  two  principles  mentioned  above. 
Careful  examination  will  determine  whether  a  given  case  of  pudendal 
hernia  is  of  the  anterior,  posterior,  or  combined  variety.  In  the  first 
place  with  the  hernia  reduced,  the  point  of  entrance  internally  may 
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be  felt  and  its  position  relative  to  the  broad  ligament  and  uterua  de- 
cided upon.  Further,  the  eontents  of  the  posterior  variety  is  usually 
pit  alone  with  hiadder  or  with  ovary  and  tube,  and  the  "combined" 
can  easily  be  recojfnized  by  the  fact  that  it  contains  both  bowel  and 
bladder.  It  may  eontain  ovary  and  tulie  also.  Imt  always  bowel  and 
bladder,  both  of  whicli  ean  be  reeo^fuized  by  symptoms  and  examina- 
tion. The  anterior  variety  always  contains  bladder.  The  practical 
bearinfr  of  recoprnizinyr  the  contents  of  the  sac  and  typo  of  sac  (an- 
terior, posterior,  or  combined)    will   be   at   once  apparent   in   the  de- 


Fig.  4. — Showing  the  ''levator  hernia"  before  operation.  Note  position  of  sac  (through  sub- 
pubic triangle)  and  that  its  internal  surface  is  covered  with  mucous  membrane  and  external 
surface    with    integument. 


scription  of  the  operation  and  pictures  of  same.  In  producing  the 
three  types  of  this  hernia  artificially  in  the  three  cadaver  dissections, 
this  classification  as  a  practical  basis  for  surgical  repair  became  at 
once  apparent.  The  posterior  and  combined  varieties,  containing 
bowel,  are  always  of  the  sliding  type. 

In  the  anterior  variety  we  find  a  more  difficult  and  different  situa- 
tion. The  sac  is  less  defined  and  only  partial  because  the  bladder 
which  forms  the  contents  of  the  sac,  is   only  partially  covered  by 
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peritoneum — laterally  and  inferiorly — so  that  the  hernia  is  necessarily 
of  the  paraperitoneal  variety.  The  sac  is  therefore,  incomplete  and 
its  removal  and  closure  fraught  with  far  greater  difficulties  (Case 
II — Moschcowitz  exemplifies  this). 

Canal  and  Course. — The  posterior  variety  passes  downward  and  for- 
ward perforating  the  rectovesical  fascia,  then  the  ischiorectal  fascia 
to  its  ring  and  exit  to  be  presently  described.  It  may  pass  through 
the  levator  or  through  the  weak  fossa  above  described,  and  pass 
forward  guided  by  the  ischiorectal  fascia.  The  posterior  variety  may 
also  burrow  forward  and  downward  under  the  broad  ligament,  per- 


Fig.  5.— *Abdominal  route.  Showing  the  pregnant  uterus  displaced  to  left  and  loop  of  sig- 
moid piercing  right  broad  ligament.  Dotted  lines  indicate  knuckle  of  bowel  pulled  up  from 
sac;    median  incision   seen    from   above   and   behind   uterus. 

forating  only  the  rectovesical  fascia  and  become  anterior  to  the  broad 
ligament  before  perforating  the  levator,  thus  constituting  the  com- 
bined variety  (containing  both  bowel  and  bladder).  In  the  anterior 
variety,  the  course  and  canal  with  incomplete  sac  is  obviously  much 
shorter,  passing  directly  downward  and  forward  to  the  ring  and 
point  of  exit. 

External  Ring  or  Point  of  Exit. — This  is  an  irregular  triangular 
area  bounded  externally  by  the  ascending  ring  of  the  ischium  and  a 
part  of  the  descending  ring  of  the  pubis,  mesially  by  the  vagina,  and 
posteriorly  by  the  transversus  perinei.     It  is  this  ring  that  can  be 
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Fig.  6. — Abdominal  route.  Sliowini,'  iii«.  -ac  pulled  up  partly  aftt-r  re<iuction  of  loop  ])>• 
traction.  Insert  shows  peritoneal  edges  of  sac  held  up  with  fascia  showing  below  after 
circumcision   of   margins   as   indicated   by   dotted   line    in    large   picture. 
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easily  palpated  and  digitally  explored  in  these  cases.  The  trans- 
versus  perinei  muscle  forms  the  posterior  boundary  of  the  weak  tri- 
angle of  exit,  which  is  covered  only  by  two  layers  of  the  triangular 
ligament  (thin  fascial  layers).  The  other  boundaries  of  this  triangle, 
through  which  the  hernia  passes  after  coming  through  the  ring  (these 
muscles  also  forming  part  of  ring  borders)  are  the  constrictor  cunni 
internally  and  the   m.  ischiocavernosus   externally. 

Having  traced  the  entrance,  course,  and  exit  of  the  various  types, 
let  us  follow  the  sac  reversely;  that  is,  from  without  inward  in  the 


Fig.  7. — Abdominal  route.  Showing  the  fascial  closure  (rectovesical — true  pelvic  fascia) 
beneath  peritoneum.  Peritoneal  edges  not  well  shown  above  fascial  split.  Insert  shows 
second  row  of  sutures  oi  peritoneum,  unfolding  the   fascial  layer. 


combined  type  as  described  in  case  here  reported  and  note  the  struc- 
tures through  which  it  passes.  Covering  the  knuckle  of  bowel  and 
bladder,  from  without  inward,  we  have  the  skin  and  m,ucosa  and 
peritoneum  only.  The  structures  penetrated  from  without  inwar^ 
are,  the  anterior  layer  of  the  triangular  ligament,  posterior  layer 
of  the  triangular  ligament,  ischiorectal  fascia,  levator  and  rectovesi- 
cal fascia.  In  the  direct  or  anterior  variety  the  structures  pene- 
trated by  the  sac  and  the  coverings  of  the  sac  are  the  same  as  in  the 
posterior  variety,  except  that  peritoneum  only  partly  forms  the  sac 
and  the  hernia  is  of  the  paraperitoneal  type.    A  clear  understanding 
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Fi|r.  8. — AlKlominal  route.  Showing  final  steps  of  closure  of  iiittrnal  ring  or  entrance  of 
levator  hernia  internaTly.  To  close  triangle  base  of  right  broad  ligament  is  brought  over 
to  cer»-ix  and  right  sacrouterine  ligament.  Intestine  Jixed  by  rectopexy  stitch  to  a\'X)id 
"sliding.'* 


# 


Fig.     9. — Vaginal     route.        Showing     the     condition     several     weeks     after     completion     of     the 
abdominal   operation.      No    evidence    of    hernia,    normal    parous    vagina,    primary    incision. 
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of  these  anatomical  relations  is  necessary  for  a  successful  repair  of 
this  type  of  hernia. 

Mechanism  of  Occurrence. — The  long  pelvic  loop  of  the  sigmoid 
fixed  only  at  its  junction  with  the  fixed  rectal  portion  of  the  gut  at 
the  end  of  the  m^esentery  (opposite  the  third  sacral  vertebra) 
'' knuckles"  at  this  fixed  point  after  slipping  down  along  the  pos- 
terior surface  of  the  broad  ligament.  At  the  site  of  this  kinking 
(rectosigmoidal  junction)  is  the  weak  spot  of  the  pelvic  diaphragm 
above  (Fig.  1).  In  this  angulated  position  the  gut  ''slides"  en  masse 
forward  and  downward  pouching  the  peritoneum  ahead  of  it,  tearing 


Fig.    10. — Vaginal    route. 


The    dissection    continued— separation    of    vaginal    flap    to    expose    sub- 
pubic triangle   on   the   right   side. 


through  fascia,  levator,  etc.,  thus  forming  always  the  ''sliding"  type 
of  hernia.  The  kinking  and  partial  obstruction  at  the  rectosigmoidal 
junction  explains  the  rectal  symptoms  and  their  intermittent  character. 


ETIOLOGY 

Primarily,  of  course,  all  of  the  factors  bearing  on  the  etiology  of- 
all  hernige  must  be  considered.  Von  Winckel  in  his  discussion  of 
pudendal  hernia  says  that  they  are  congenital  or  acquired.  Pregnancy 
and  parturition  are  the  factors  of  most  import  and  we  find  that  the 
largest  majority  began  during  labor  or  were  noted  soon  after.  Diffi- 
cult and  instrumental  cases  are  noted,  and  emphasized  in  the  majority 


rilASK:      LKVATOR    HKRNIA    (IMDKNPAL    IIKRNIA) 


117 


Fig.  11. — \aginal  route.  Sliowiiig  tlie  riRlit  Icv.itor  muscle  drawn  over  toward  left  and  sac 
(now  empty  and  not  bulging)  showing  through  split  levator.  Light  area  is  sac  showing  through 
split    in    muscle. 
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Fig.  12. — Vaginal  route.  The  sac  has  been  separated  from  i 
inner  bundle  of  split  muscle  pushed  outward  to  join  main  bud> 
sac  freed   to  neck.      Sponge   in   rectum. 


!ges   of   split   levator,   and   the 
of    riglit    levator    muscle   and 
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Fig.    13. — Vaginal   route.      ICmpty   sac   split   and   held  open.      (Finger  passed   into   sac   could   easily 
feel    internal    closure    of    fascia — see    abdominal    route.      Figs.    7    and    8.) 


Fig.     14. — Vaginal    route.       Transfixion    and    ligation    of    sac    before    excision.       The    sac    was 
actually    ligated    at    a    higher    level    than    represented    here. 
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of  cases.  ThiK  was  tnie  of  my  niso.  It  is  pvidftit  that  trauma  is  a 
direct  and  aetivatiiiK  factor.  A^i*  naturally  would  fall  during  the 
child-boarinjr  pt»riod.  Tho  ycMinjr'*st  is  Cooper's  rase.  22  years  old, 
and  the  oldest  is  51  years,  von  Winekel's  ease.  N«»t  a  sin^rle  verifuMl 
eaae  is  reported  in  the  male.  Von  Winekel,  in  <liseussin>?  this  point. 
refers  to  a  male  infant,  a^e  (>  weeks,  who  had  a  protrusion  throii^^h  the 
saerum  opposite  the  .seeond  spiniis  proeess.  the  size  of  a  walnut,  whieh 
huljftHl  and  inereased  in  size  on  couj^hinv:  and  straininjr  and  whieh 
underwent  spontaneous  eur<'  as  tlie  hone  develojx'd  and  the  openinjr 
closed.     However,   this  ease   has   heen    excluded   hv   most    authors   as 
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hig.  15. — N'aginal  route.  Showing  fixation  of  neck  of  sac  behind  "white  line"  and  hehind 
the  l>roa<l  Suitress  of  the  right  levator  base.  After  this  step  an  ordinary  levator  nivorrliai.hy 
an<l   iKrrineorrhaphy   was   performed. 


not  a  true  pudendal  hernia  and  was  pro])al)ly  a  meningocele  on  tlie 
basis  of  spina  bifida,  and  was  so  considered  by  ^[osclicowitz  in  Iiis 
admirable  paper.  Von  Winekel  also  mentions  in  the  same  article  the  case 
of  a  male  child,  ajje  seven  days,  who  presented  alonjj  the  left  side  of 
the  pubis  near  the  scrr»tum,  a  mass  the  size  of  a  pijjeon  cfrjr  which 
was  reducible.  The  description  is  too  meajrre  and  indefinite  to  be 
included  as  a  proved  case  of  pudendal  hernia.  (If  tliese  two  cases 
could  be  verified  and  accepted  they  would  be  the  only  two  cases  in 
the  male  on  record,  and  the  only  two  spontaneous  cases  recorded.) 
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DIAGNOSIS    AND   DIFFERENTIAL    DIAGNOSIS 

Pudendal  hernia  should  offer  no  great  difficulty  in  diagnosis.  There 
are  certain  essential  features  which  make  it  certain  of  recognition. 
The  most  important  are :  First,  the  hernia  always  appears  in  the 
posterior  part  of  the  labium  majus.  It  cannot  appear  elsewhere 
and  also  come  through  the  subpubic  triangle.  Second,  the  mesial 
half  of  the  protrusion  is  covered  with  mucous  membrane  and  the 
other  half  with  integument.  Third,  associated  with  these  two  fea- 
tures are  all  the  ordinary  signs  of  hernia:  impulse  on  coughing, 
reducibility,  etc.  A  consideration  of  the  three  points  mentioned 
above  will  easily  differentiate  pudendal  from  the  other  forms  of 
hernias — inguinal,  femoral,  etc.,  and  from  bartholinian  abscess. 
Eectocele  or  cystocele  can  never  be  confounded  with  this  type  of 
hernia. 

TREATMENT 

In  spite  of  the  fact  that  only  one  pudendal  hernia  has  been 
reported  cured  (my  case  here  reported  being  too  recent  to  speak  of 
as  cured),  we  feel  that  a  better  understanding  of  the  anatomy  of 
this  condition  and  the  classification  "into  three  types,  as  a  practical 
basis  for  operation,  will  lead  to  a  more  hopeful  outlook.  A  considera- 
tion of  the  anatomy  as  exemplified  in  cadaver  dissection  and  in  the 
pictures  herewith  presented  will,  we  believe,  bear  this  out. 

The  anatomy  is  easily  understood  and  the  principles  necessary  to 
the  successful  cure  of  all  hernise  are  here  applicable;  namely,  high 
ligation  and  excision  of  the  sac  and  closure  of  the  ring.  This  is 
particularly  true  of  the  posterior  and  combined  types  in  which  there 
is  a  definite  sac.  The  anterior  variety,  with  greater  destruction  of 
the  levator  and  fascia,  especially  where  large  areas  of  these  struc- 
tures are  ruthlessly  torn  away  by  forceps  operation,  the  problem 
presents  infinitely  greater  difficulties.  Even  here,  where  ligation  and 
removal  of  the  sac  is  impossible,  and  the  problem  resolves  itself  into 
closure  of  the  ring,  an  exact  understanding  of  the  anatomy  and  a 
repair  based  on  a  knowledge  of  the  structures  involved  is  necessary. 
In  these  extreme  eases  we  would  suggest  a  transplantation  of  the 
iliac  fascia  with  pedicled  flap  held  between  the  transplanted  pedicled 
round  ligaments  for  closing  the  defect  above,  together  with  a  pedicled 
fascial  transplant  of  fascia  lata  to  plug  the  subpubic  triangle  below. 

CONCLUSIONS 

While  it  is  obvious  that  no  conclusions  can  be  drawn  from  one  case, 
nevertheless  from  a  study  of  the  13  cases  reported,  the  anatomy  as 
shown  in  my  case  and  in  cadaver  dissections  studied,  we  feel  that  we 
are  justified  in  making  the  following  deductions : 
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1.  Pmlnidal  hornia.  nlthoutfh  oxtriMiH'Iy  nirr.  should  ho  ««asily  recoj?- 
nizoil  dhiMM'  points'*. 

2.  All  rasos  shoiihl  h<»  «livi<hM|  into  iintcrior.  posterior,  or  conihinrd 
typos  as  the  hasis  of  operation. 

3.  Every  case  shouhl  ho  sn])niitt(Ml  to  operation. 

4.  A  knowh'd^re  of  the  nnatoniy.  tlie  typ(»  presenti'd  ;in<l  a|>plicat ion 
of  tlie  priiK'iples  of  tlie  operative  treatment  of  all  herniie  should  result 
in  a  eure  in  a  lar^e  majority  of  t«ases. 

Mtrif:  Mom.  .Xcinl.  voy.  il.  .sr.,  1741>,  Riln's,  Dictionimire  dcs  S<'umicch  M^mIjciiU'M, 
xl.  3S4.  Curodt  :  M«''in.  Acad.  roy.  <h«  cliir..  17(»!»,  ii,  2.",  Cnnprr:  Tlw  Anatomy 
ami  Suiyioal  Troatmont  of  Oural  ami  Umhil.ical  Ilcniijr.  ctr.,  London,  1807. 
Cloqtut:  Xouv.  j.  nu'd.,  Rodij;6  j»ar  Millard,  Chonn'I.  ctr..  1S21,  x,  427.  Khnrr: 
iMitjscho  Zts<*hr.  f.  Cliir.,  1SS7,  xxvi,  101.  Ilorlmann :  P^pln'mcrid  Xatnrflc  Cure 
ojwnini — Ob.tonatio  71.  .TacolKson,  (trafp  and  Waltlwrs,  .lonr.  d.  chir.,  lH2f),  ix, 
399.  Iltujtr:  llruotlip  und  Vorfadle.,  Wion,  ]S;{4,  p.  2(»7.  Kornirj:  Lohrhmdi 
dor  spooioUen  Chirurjjio,  liorlin,  1S77,  p.  201.  Von  Winckd :  Patliolo;;!*'  dor  woib- 
lichon  Soxualorgano,  I^Mp/ip,  1881,  p.  282.  Idem:  Saniuol.  klin.  Vortr.,  No.  .397. 
Art  Costr:  Froncrp's  Xoticon,  182.3.  iv.  22.3.  ^foschcouH::  Am.  Jour.  Mod.  Sr.. 
clvi.  ,394.     Grattan:     Sur^.,  Gynoo.  &  Obst.,  1921,  xxxii,  1.31. 


BIHARZIAL  APPENDICITIS* 
By  C.  H.  Bailey,  M.D., 

Pathologis.t, 
AND 

E.  A.  BuLLARD,  M.D.,  F.A.C.S. 

Junior    Attending    Surgeon 

TNFECTIONS  of  man  with  the  trematode  parasite  schistosoma  are 
-■-  very  common  in  certain  parts  of  the  world  but  even  in  these 
localities  cases  in  which  the  symptoms  are  confined  to  the  vermiform 
appendix  would  seem  to  be  of  extreme  rarity. 

There  are  believed  to  be  two  distinct  varieties  of  schistosoma:^ 
Schistosoma  hematobium,  described  by  Bilharz  in  1852,  the  more 
common  of  the  two,  found  chiefly  in  Africa,  but  also  in  Persia,  Ara- 
bia, India,  Panama,  Cuba  and  Porto  Eico,  and  Schistosoma  japonicum, 
found  in  Japan,  China  and  the  Philippines. 

The  commonest  sites^  of  infection  are  the  bladder  and  urethra,  rec- 
tum, vulva  and  vagina.  Urinary  symptoms,  especially  hematuria, 
are  the  most  common.  The  bladder  lesions  consist  of  patches  of  hy- 
peremia which  later  develop  a  ''sandy"  appearance  due  to  the 
presence  of  enormous  numbers  of  ova.  Chronic  inflammation,  with 
the  formation  of  connective  tissue,  develops,  which  may  lead  to  ulcer- 
ation, phosphatic  deposits  and  stone  formation. 

Another  type  of  lesion  is  hyperplastic  affecting  the  mucosa  with 
the  formation  of  papillomata,  in  which  malignancy  may  develop. 
Fistulae,  starting  from  the  neck  of  the  bladder  or  membranous  por- 
tion of  the  urethra,  are  not  uncommon.  These  arise  in  a  mass  of 
chronic  inflammatory  granulation  tissue  which  contains  large  num- 
bers of  ova.  Similar  granulation  tissue  tumors  may  arise  in  the  re- 
gion of  the  external  genitalia,  or  in  the  groins. 

Infection  of  the  rectum  produces  sj^mptoms  of  dysentery  with  mu- 
cous and  bloody  discharges.  Here  too  the  lesions  are  chronic  inflam- 
matory with  the  formation  of  a  mass  of  vascular  connective  tissue 
accompanied  by  ulceration,  and  also  hyperplastic  affecting  the  mu- 
cosa with  the  production  of  adenomatous  polyps.  Ova  are  abundant 
in  the  mucosa  and  submucosa.  Most  frequently  the  rectum  only  is 
involved  but  in  severe  cases  the  entire  large  and  even  the  small  in- 
testine may  be  affected. 

Bilharzia  infections  are  much  rarer  in  the  female  than  the  male. 
Burfield^  quotes  the  proportion  of  male  to  female  infections  as  24  to 
1.  In  women  as  in  men  the  most  frequent  symptom  is  hematuria  but 
there  is  often  an  acute  vaginitis  with  or  without  involvement  of  the 


^Reprinted  from  Surgery,  Gynecology,  and  Obstetrics. 
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vulva  whore  condylomntn  may  bo  found.  Ilorwood*  doKcrihoji  the 
formation  of  a  polypoid  tumor  of  \\\v  rrrvix  rontainitifr  InrRo  num- 
bers of  ova. 

Just  how  this  parasito  invados  tin'  Iniiiuin  body  is  not  known  Imt 
preHumahly  by  way  of  the  mouth,  or  throu^^h  thr  nuirous  nionibrano 
of  the  urethra.  va^:ina,  or  reetum,  or  possibly  throuj^h  the  skin  by 
means  of  eontaminated  water  used  for  drinkinj;  or  bat  hint?.  The  ova. 
diseharped  in  urine  or  feces,  (piiekly  burst,  when  these  disehart^es  are 
diluted  with  water  and  a  motile  eiliated  embryo  is  extruded.  It  is 
presumably  this  form  of  the  ]>arasite  wbieh  invades  tlie  tissues.  It 
is  arpued  that  infection  by  mouth  is  ini])i'oba))le  because  these  em- 
bryos seem  not  to  survive  an  acidity  e{|ua]  to  that  of  tlie  jrastric 
juice.  Adult,  sexually  active  forms  are  found  only  in  the  portal  sys- 
tem. Worms  in  copida.  have  been  found  in  cases  of  rectal  infection 
in  the  hemorrhoidal  veins,  with  larpe  numbers  of  cjjjrs  in  the  sur- 
roundinjr  rectal  tissues.  Similarly  worms  have  been  found  in  the 
vesieoprostatic  plexus  with  e*rji:s  in  the  bladder  mucosa.  Postmortem 
large  numbers  of  e*rp:s  are  commonly  found  in  the  liver.  Tt  is  as- 
sumed that  early  development  takes  place  in  the  liver  and  that  the 
worms  travel  aprainst  the  portal  stream  to  its  tributaries  about  the 
rectum,  bladder,  or  elsewhcie  and  that  ejrjrs  are  hero  laid  and  either 
carried  back  to  the  liver  by  the  blood  stream  or  distributed  locally. 
Possibly  there  is  a  prreater  disposition  to  the  latter  when  the  vein  is 
completely  blocked,  as  it  apparently  frequently  is,  by  the  worms  and 
the  endarteritis  produced  by  them.  The  possibility  is  not  to  be  dis- 
mi.ssed,  however,  that  the  embryos  reach  their  sexually  mature  form 
in  the  small  vessels  at  or  near  the  site  of  invasion  and  there  produce 
their  eggs  which  are  distributed  locally  and  to  the  liver. 

The  writers  have  been  able  to  find  but  two  reported  cases  in  which 
symptoms  of  Bilhai'zia  infection  Avere  confined  to  the  appendix.  One, 
by  Burfield.^  was  a  male,  thirty-six  years  old.  who  came  from  South 
Africa  in  1005  for  the  treatment  of  a  sinus  of  18  months'  duration 
in  the  right  gluteal  region.  In  1800  he  had  had  a  slight  attack  of 
appendicitis.  In  1002  a  swelling  appeared  in  the  right  iliac  region 
which,  a  few  months  later,  pointed  in  the  right  lumbar  region,  was 
incised  and  drained  for  a  long  time.  In  1004  an  abscess  appeared  in 
the  right  gluteal  region.  Tlie  appendix  region  was  explored  and  a 
retroperitoneal  abscess  found  which  was  drained  posteriorly  and  was 
still  discharging  when  seen  by  Burfield  in  1005.  Burfield  operated 
and  found  the  distal  portion  of  the  appendix  sloughed.  The  proximal 
portion  he  removed.  Sections  showed  abundant  ova  in  the  submucosa 
and  the  lesions  found,  according  to  his  pathologic  description,  cor- 
respond almost  exactly  to  those  in  the  appendix  to  be  described.  The 
patient  had  no  symptoms  of  genitourinary  or  rectal  involvement  and 
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Burfield  believes  that  the  case  Avas  primaril,y  an  ordinary  acute  ap- 
pendicitis with  abscess  formation  and  that  infection  with  schistosoma 
occurred  only  secondarily  through  the  resulting  sinus.  In  the  light 
of  the  chronic  history  ^nd  with  the  knowledge  from  the  case  here 
reported  that  schistosoma  can  produce  an  appendicitis  without  clini- 
cally evident  lesions  elsewhere,  it  seems  more  probable  to  the  writers 
that  the  primary  lesion  was  produced  by  schistosoma. 

The  other  case  is  one  reported  by  Kelly. ^  He  says:  ''Aireton 
relates  a  case  of  Bilharzia  disease  in  which  eggs  of  the  parasite  were 
lodged  exclusively  in  the  appendix."  There  is  no  further  description 
of  the  case  and  no  reference. 

The  writers  have  seen  sections  of  one  appendix,  other  than  that 
here  reported,  which  was  infected  with  schistosoma.  These  slides 
are  in  the  collection  of  the  Department  of  Pathology  in  the  College 
of  Physicians  and  Surgeons,  New  York,  and  are  from  a  young  Chinese 
autopsied  in  Singapore  by  Dr.  W.  G.  MacCallum.  The  writer  is  in- 
debted to  Dr.  MacCallum  for  examining  some  of  the  slides  from  the 
case  here  reported  and  for  an  account  of  his  own  case.  Briefly,  the 
man  suspected  of  beriberi  was  infected  with  ascaris,  ankylostoma,  and 
Schistosoma  japonicum.  The  spleen  and  liver  Avere  both  enlarged, 
the  latter  containing  large  numbers  of  schistosoma  eggs.  The  stom- 
ach, duodenum,  pancreas,  and  adrenals  were  normal.  The  upper 
ileum  contained  ascaris  and  ankylostoma.  In  the  colon  were  yellow- 
ish patches  which  showed  thousands  of  schistosoma  eggs.  The  blad- 
der was  normal.  Dr.  MacCallum^  says,  ''The  liver,  colon  and 
mesenteric  glands  show  abundant  eggs  surrounded  often  by  giant 
cells  and  tubercle-like  capsules.  These  eggs  are  about  the  same  size 
of  those  in  your  specimen.  I  can  see  no  spines  but  in  sections  with 
shrunken  eggs  that  would  be  very  difficult  to  be  sure  of  anyway. 
The  lesion  is  almost  exactly  the  same  as  my  sections  show.  Appar- 
ently though  it  should  be  the  African  form  and  not  the  Eastern  one." 

Case  1. — Mrs.  W.  J.  M.,  age  twenty-five,  married  one  year,  born  in  Scotland; 
lived  in  South  Africa  until  fifteen.  Measles  lightly  at  four;  scarlet  fever  and 
diphtheria,  mild  attacks,  at  eighteen.  Usually  well  and  vigorous  but  always 
somewhat  underweight.  Moderate  constipation,  about  five  years,  necessitating 
daily  laxatives.  Nothing  abnormal  ever  noted  in  appearance  of  stools.  Menses 
began  at  twelve,  epochs  every  tw^enty-one  to  twenty-eight  days,  scanty,  lasting 
but  two  days  and  wdth  great  pain  first  day.  No  contraceptive  measures  taken 
but  never  pregnant.     Slight  mucoid  leucorrhea  several  years. 

Chief  complaints:  Sterility.  Dysmenorrhea.  Frequent  dull  pains  in  right 
lower  quadrant  of  abdomen  for  nearly  two  years.  These  pains  are  localized, 
bear  no  relation  to  urination,  menstruation  or  digestion,  and  are  not  influenced 
by  exercise. 

General  physical  examination  revealed  nothing  abnormal.  Abdomen  thin  and 
slightly  retracted.  Right  kidney  just  palpable,  felt  normal.  Slight  tenderness 
on  deep  palpation  over  cecum  but  no  abnormality  felt. 
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PHxic  I'xniniimtiitii  «1ii«iloMs|  n  tjtorux  two  thinly  iKirinul  t^irv,  tiiit<'n<'XoiI,  n'tr«»- 
ccsimmI.  iiiobilt*.  with  Miinll  rorvix  nm!  tiny  rxtrrnni  on.     A\*\H'\u\um'H  normnl. 

rrinalynin:  Spivillr  KTnvity,  102.'»,  nr'ul,  no  nlliumin  or  miniir,  no  fornifil  fic- 
ntmt.H  in  jMslimont.  Wmtwrnwinn  ni'jfntivr.  HI<mh|,  nu\i\,  I.'J.'jO.CMKI;  luMii«»;flol»in, 
90  jM'r  ornt;  lourooyto!«,  S,or»<»:  |»olyH,  l\'2  jwr  <M»nt ;   lympliocyti'M.  'AH  \u-r  vrt\\. 

PriM»p»^rn!ivo  Hinjfnoniji:  rn(lovi*lo|KMi  titmiN,  nnt«'fl«»x«M|,  rctrorcHMCil  wifli  «!«•• 
noniji  of  corvix.     i'hronic  npprndiciti.H. 

0|M*ration.  Woumn'H  HoHpitnl.  l)y  Dr.  Htill.ir«l,  Vvb.  IT.,  IJILM:  IHlafation  of 
cervix  «n«l  inM»rtion  of  Mtom  |M\H.snry;  ajUK'ndrrtonjy ;  SinipH)ii  t<«'liiiic  «»f  ««hort- 
onin)(  roiuul  lijjnnirnts.  Tnhos  and  <»varioM  normal.  I'toruM  n<»rnial  but  nniall, 
rctrocoRsod  an«l  very  ntuhilo.  (Jail  Madder  and  kidneys  felt  normal  and  all  other 
structuros  seen  or  felt  seemetl  to  In-  normal.  The  appendix  was  about  2  inches 
long  and  of  average  diameter.  There  were  no  adhesions  anywliere  about.  The 
entire  mesoappen<lix  and  the  <listal  two  thirtls  of  the  appendix  were  thiekly 
studded  with  tiny  jjrayish-white  nodules  resembling  tulM'rcles.  The  apjx'uranee  was 
of  a  chronic  lesion.  The  cecum  was  not  involve<l  and  careful  insp<'ction  of  jntes 
tinos,  omentum  and  pelvic  orjjans  failed  to  find  any  more  such  lesiojis. 

There  was  an  uneventful  convalescence. 

Two  months  later  the  stem  pessury  was  removed.  Pelvic  examination  found 
uterus  in  normal  position  and  adnexae  normal.  No  tenderness  over  cecum.  No  ab- 
dominal pain  or  dysmenorrhea  since  operation. 

I'ATHOLOGICAb    RKl'OKT 

The  specimen  is  an  ap}>en<lix  .lo  mm.  long  x  7  mm.  in  diameter  with  an  attaclie<l 
thick  mesoapp<'ndix.  The  lower  half  of  the  appendix  and  especially  the  mesoap- 
pendix  show  on  the  surface  numerous  small  nodules  up  to  1  mm.  or  slightly  more 
in  diameter.  These  re.sem])!e  tubercles  but  have  a  more  glistening,  translucent 
appearance  than  C(»nglomerate  tul)ercles,  which  liave  reached  the  size  of  these  le- 
sions, are  apt  to  have.  On  gross  section,  except  for  moderate  apparent  fibrosis, 
there  are  no  definite  lesions.     The  lumen  is  empty. 

Microscopical. — Sections  show  very  numerous  nodular  lesions  about  the  size  of 
and  very  similar  in  apj>earance  to  tubercles.  None  of  these  are  seen  in  thi? 
mucosa,  there  are  a  mo«lerate  number  in  the  submucosa,  and  none  in  the  muscular 
layers,  but  in  the  serosa  and  throughout  the  entire  thickness  of  the  mesoappendix. 
especially' close  to  the  appendix  they  are  extremely  numerous.  In  these  nodules 
are  seen  sometimes  one  ovum,  sometimes  six  or  more,  with  a  very  definite  cell 
membrane.  Sometimes  they  are  of  fairly  regular  oval  form  but  more  oiten  par- 
tially collapsed.  The  shell  may  be  emj)ty,  filled  with  granular  material,  or  eon- 
tain  numerous  very  small,  round,  hematoxylin-staining  bodies,  reseml)ling  nuclei. 
Some  ova  are  calcified.  By  the  search  of  serial  sections  two  ova  were  found 
which  po.ssessed  what  was  apparently  a  sjjine,  in  both  cases  terminal.  One  of 
these  ova  is  shown  in  Fig.  2.  Frequently  one  or  more  giant  cells  with  many  nuclei 
lie  adjacent  to  or  apparently  completely  envelope  an  ovum.  Rarely  an  ovum  is 
seen  lying  in  the  tissue  with  practically  no  surrounding  tissue  reaction  l)ut  nearly 
always  the  tul>erc!e-like  nodu'e  is  seen  consisting  of  large  mononuclear  cells,  with 
an  occasional  giant  cell,  imnu-diately  surrounding  the  ovum  and  outside  of  this 
a  fibrous  capsule.  In  what  are  presumably  th«*  older  lesions  dense  fibrous  tissue 
immediately  surrounds  the  ovum  with  very  few  cells  of  any  kind.  In  large  areas 
of  the  mesoapi)endix  the  ti.ssue  ItetwcK'n  the  nodules  is  densely  infiltrated  with  neu- 
trophile  and  eosinophile  polymorphonuclear  leucocyte's  but  no  tissue  necrosis  is 
seen  anywhere. 

When  the  diagnosis  was  ma<le,  by  examination  of  sections  of  the  appendix,  it 
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Fig.  1. — Shows  three  tubercle-like  nodules  in  the  mesoappendix.  In  the  upper  is  an  empty 
shell  enveloped  by  a  giant  cell.  In  the  lower  left  are  seen  two  giant  cells  only.  In  the  lower 
right  are  six  ova,   the  one  farthest  to  the  left  being  partially   enveloped  by   a   giant   cell. 


J  ig.   2. — Shows   a   very   fibrous   nodule    in   the   center   of   which    is    a   single    ovum    showing   what 
is    apparently    a    polar    spine    with    a    giant    cell    on    either    side. 
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sconunl  |irohnhli*  thnt  nil  informntion  |MiNi«i)tlo  hn«i  not  b«M>n  otitainod  from  tho 
blood  count  mndo  by  nn  intrrno  »»n  Fob.  LTj  nnd  roronlcd  ^inl|lly  tm  loucocytCB, 
8,050,  |>olymor|thonurlcnri«,  (12  |H'r  ornt,  lymphorylog,  3H  |»or  rrnt ;  conncqiiontly 
the  imtiont  wnn  nitkoil  to  report  fi>r  n  lilood  cxnininntion  which  n\u*  did  on  April 
1,  1P21.  Ilcr  Ii'uriK'ytc  count  nt  thnt  time,  d«im»  by  thi»  writor,  wnn  ri.JlOO;  poly- 
niorphonuclottfM.  -I  |wr  cent,  niniill  lymphocylcn,  .VJ  jM-r  rent,  Inrnc  niononurlmrji. 
7  |H»r  c«M»t.  ctiHinophilojt,  17  per  rent.  A  Ht<H»l  hmuKht  in  wnx  rarffully  n  iirrju'd 
hut  no  ovn  were  found. 

Tho  imtiont  imilod  for  Scotlnn<l  in  May,  1U21,  b(>arin^  a  rrcord  of  her  cnxc  tr> 
Profoiwor  Jonathan  Monkiuit,  University  of  Kdinburgh.  A  report  from  him  stated 
hia  concurrence  in  the  diajjnosi.s  of  intcHtinal  tyi)e  of  bilhar/in.  "I  think  it  jirob- 
able  that  the  parasite  has  becoujo  lodjfed  in  the  tiuisrular  ront  or  pro))ably  the 
!5ub|H»ritoneal  layers  where  it  continues  to  exert  a  .•systemic  reaction  as  evidenced 
by  the  eosinophilia,  although  not  discharging  ova  into  a  lumen  of  the  bowel.  Pro- 
fessor Ashworth  could  find  no  ova  in  the  stool."  He  concurred  in  Professor  Meak- 
ins'  opinion.  Sodium  antimony  tartrate  was  given  intravenously  in  ascending 
dos«\-«  of  a  2  |»or  cent  sohition  every  2  days  iM'giniiiiig  witJi  1  c.c.  When  a  4  c.c.  dose 
was  reached  no  further  increase  was  made.  After  7  doses  the  patient  had  taken 
a  total  of  22  c.c.     Each  dose  was  mixed  with  50  c.c.  of  normal  saline. 

Patient  returned  to  New  York  in  .tuly,  1921,  free  from  all  symptoms.  Abdom- 
inal and  pelvic  examination  negative.  Eosinophilia,  10  per  cent.  Three  doses  of 
2  c.c.  each,  of  sodium  antimony  tartrate,  were  given  intravenously  July  12  and  15 
and  Aug.  9.  Eosinophilia  Aug.  9,  8  per  cent.  I'atient  had  by  then  gained  in 
weight  and  strength  and  tiring  of  treatments,  refused  more. 

On  May  2,  1922,  the  patient's  urine  was  normal.  Her  blood  count  was  as  fol- 
lows: Red  cells,  4,300,000.  Hemoglobin,  85  per  cent.  White  cells,  10,000.  Poly- 
morphonuclears 68  per  cent,  small  lymphocytes  23  per  cent,  large  mononuclears  7 
per  cent,  eosinophiles  1.5  per  cent,  basophiles  0.5  per  cent. 

The  patient  went  to  Scotland  again  in  June,  1922,  and  a  report  from  Professor 
Meakins,  dated  August  10,  1922,  stated  that  the  patient  was  in  excellent  health 
and  that  careful  ol»ser\ation  failed  to  disclose  any  evidence  of  bilharzia  remaining. 
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TECHNIC  OF  REPAIR  OF  ENTEROCELE   (POSTERIOR 
VAGINAL  HERNIA)  AND  RECTOOELE 

As  AN  Entity,  and  When  Associated  with  Prolapse  of 
THE  Uterus* 

By  George  Gray  Ward,  M.D.,  F.A.C.S. 

Chief    Surgeon 

T^HE  subject  of  this  paper  is  limited  to  hernias  involving  the  pos- 
-*-  terior  vaginal  wall,  which  we  frequently  encounter  and  recognize 
under  the  designation  of  rectocele,  and  to  the  much  rarer  hernia 
which  is  made  up  of  the  culdesac  of  Douglas,  with  its  intestinal  con- 
tents dissecting  its  way  downward  between  the  posterior  vaginal 
wall  and  the  rectum,  known  as  vaginal  enterocele  or  posterior  vaginal 
hernia. 

The  common  condition  of  rectocele  is  the  result  of  impairment  of 
the  function  of  the  pelvic  floor  (the  inability  to  properly  close  the 
vaginal  mouth),  due  to  injury  in  childbirth,  thus  allowing  the  vaginal 
wall  to  roll  downward  and  outward  with  the  attached  rectum.  This 
anatomic  change  in  the  relation  of  the  parts  alters  the  normal  mech- 
anism of  defecation,  the  direction  of  the  fecal  current  being  changed 
so  that  the  anterior  rectal  wall  and  the  posterior  vaginal  wall  receive 
the  brunt  of  the  strain  and,  consequently,  protrude  more  and  more 
until  a  distinct  rectal  pouch  is  formed,  which  renders  complete  emp- 
tying of  the  rectum  difficult.  In  cases  in  which  the  fascial  support 
of  the  vaginal  wall  has  been  torn  or  is  attenuated,  the  rectocele  may 
develop  to  a  large  size,  with  resulting  aggravation  of  symptoms. 

The  usual  methods  in  vogue  for  curing  this  hernia  are  based  on 
the  principle  of  either  denudation  of  the  posterior  vaginal  tissue 
and  approximation  of  the  cut  edges  or  resection  of  the  excess  vaginal 
wall  with  plication  of  the  bowel.  The  result,  so  far  as  the  bowel  is 
concerned,  is  to  throw  it  into  folds,  which  must  tend  to  be  smoothed 
out  by  the  daily  passage  of  fecal  masses,  especially  if  constipation 
exists.  In  all  these  operations,  a  perineorrhaphy  is  relied  on  to  close 
the  vaginal  orifice  and  thus  prevent  further  descensus  of  the  vaginal 
walls.  In  the  majority  of  cases  with  a  small  or  moderate  sized 
rectocele,  these  methods  are  satisfactory  in  their  results,  the  so-called 
''interposition"  or  levator  muscle  operation  being  superior  to  the 
typical  Emmet,  in  my  opinion,  so  far  as  the  rectocele  is  concerned. 

In  large  rectoceles,  however,  the  usual  operative  procedures  do  not 

*Read  before  the  Section  on  Obstetrics,  Gynecolog-y  and  Abdominal  Surgery  at  the 
Seventy-Third  Annual  Session  of  the  American  Medical  Association,  St.  Louis,  May,  1922. 
Reprinted   from   the  Journal  American   Medical   Association,   Aug.   26,    1922. 
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give  as  pcrfoct  n  permanent  result  as  is  (losired.  Vnr  \\\v  last  twelve 
years,  I  have  hron  omployinj?  tho  priiu'iple  in  curinjf  rcctocolo  that 
is  so  siUH'rssfnl  in  c'yst<uM»Ic»  wlu'ii  tin*  l»la<Mrr  is  srpanit<Mi  frr>ni  its 
vaffinal  ami  utrriiio  attarluiu'iits  and  cairird  t<»  a  hi^'lior  position. 
as  in  tho  toohnic  <»f  (JofTr.     I  published  a  rrport   (»f  the  operation  in 

The  operation  eonsists.  first,  in  eoniiiletely  srparatinj^  the  rectum 
from  the  posterior  vajrinal  wall  as  far  up  as  the  euldesae  of  Douj^las. 
and  tlien  sliding  the  loosrn<Ml  rectal  ))onch  hitrli  up  alon^  tlic  vajrinal 


Fig.  1. — Technic  of  rectopexy  for  rectoctle:  the  vajrira  is  r-e!>arat',-(l  from  tlie  rtclum 
with  scissors;  the  dissection  extends  wvU  above  the  line  marked  fur  tlie  i  .\ci>-ion  of  tlu-  vaginal 
wall. 


wall  by  means  of  a  suture.  Thus,  the  denuded  rectum  is  carried  up 
and  placed  so  as  to  adhere  strongly  to  tlie  u])per  undamajred  tliird 
of  the  posterior  vaprina,  which  is  above  the  former  site  of  the  rec- 
toeele.  The  pouched  part  of  the  vajrinal  wall  which  entered  into  the 
formation  of  the  rectocele  is  tlien  cut  away,  and  tlie  operation  com- 
pleted by  a  perineorrhaphy,  in  which  the  pubococcyjreal  portion  of 
the  levators  are  exposed  and  approximated  in  front  of  the  rectum, 
thus  makingr  a  strong  barrier  to  further  descent.  An  extensive  ex- 
perience with  this  technic  in  many  hundreds  of  cases  in  my  hands 
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has  proved  the  soundness  of  the  principle  employed  and  has  been 
uniformly  successful  in  permanently  relieving  these  patients  of  their 
symptoms. 

Bissell  has  applied  the  principle  of  fascia  lapping  in  the  cure  of 
this  condition.  My  objection  to  this  technic  is  that  the  normal  bal- 
loon shape  of  the  vagina  is  liable  to  be  changed  by  it,  the  upper 
vagina  being  considerably  reduced  in  size,  and  that  it  is  too  com- 
plicated and  time  consuming,  although  the  results  Bissell  has  ob- 
tained are  excellent.^ 


Fig.  2. — Technic  of  rectopexy  for  rectocele:    The  rectopexy  suture  that  is  to  draw   up  the  rectal 
pouch   to   the  upper  undamaged  part  of  the  vagina  is  in   place. 


Posterior  vaginal  hernia,  or  '^enterocele,"  has  been  considered  a 
very  rare  condition,  and  the  textbooks  either  ignore  it  entirely  or 
give  but  a  few  lines  calling  attention  to  its  infrequency.  Likewise, 
a  search  of  the  literature  shows  that  very  few  cases  are  recorded. 
Sir  Astley  Cooper,  in  his  classic  work  on  hernia,  in  1804,  published 
an  illustration  of  an  undoubted  case.  Fordyce  Barker  and  T.  Gaillard 
Thomas  have  reported  cases,  and,  in  1916,  Hartman^  of  Paris  pub- 
lished a  typical  case,  with  the  technic  he  employed  for  its  cure  from 
below.     The  most  recent  report  I  have  been  able  to  find  was  made 
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by  Swectser/  in  1919.  illustrntivc  of  \hv  extri'me  typo  in  n  nullip- 
arous  woman. 

The  rarity  of  this  condition  is  undoubtedly  due  to  the  ohlir|uity  of 
the  pelvic  cavity  in  the  erect  posture,  the  intraabdominni  pressure 
thus  being  deflected  forward.  an<l  to  the  vi-ry  stronjr  p<'lvi('  and 
rectovesical  fasciae  whose  fillers  are  intiinati'Iy  intrrwovcn  with  tin* 
walls  of  the  canals  passing:  throu^:h  the  pel  vie  llo(»r.  Moschcowitz'' 
calls  attention  to  the  fact  that  this  fascia  has  a  funnrl  slia])e  attaeli- 
ment  to  the  rectum  and  that  a  defect  here   will  allow   the   intcslin*' 


Fig.  3.  —  Technic  of  rectopexy  I'or  rectocck- :  Ihe  excess  vaginal  wall  i^  (.lit  away  aloni;  the 
line  i»rcviously  outlined,  the  edVe*^  are  united  hy  intcrrujited  sutures,  and  the  ptrnieorrliaphy 
is    c*»mpletcd    with    an    approximation    of    the    levators    and    a    suhcuticuiar    skin    suture. 


to  push  through  alonj?  the  rectal  wall  to  tlic  levators,  pushini;  the 
peritoneal  lininpr  of  the  culdesac  ahead  of  it.  Such  a  congenital  de- 
fect in  the  fa.seial  attachments  would  therefore,  account  for  sucli 
condition  in  a  virgin.  Prefrnancy  and  labor  eausinpr  stretchinjr  or 
separation  of  the  fibers  of  the  fascia  would  account  for  the  acquired 
form. 

^Fy  interest  in  this  subject  has  been  aroused  durintr  the  last  four 
years  as  a  result  of  encountering  partially  satisfactory  results  in  sev- 
eral cases  of  prolapse  of  the  uterus  in  which  I  had   employed  the 


^j 
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Fig.  4. — Enterocele:  Frozen  section  from  Halban  and  Tandler,  demonstrating  the  rela- 
tion of  a  deep  culdes.ac  of  Douglas  to  prolapsus.  The  pouch  filled  with  intestine  exerts  trac- 
tion  on   the   cervix. 


Fig.    5. — Enterocele:     line    of   incision. 
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Mayo  tiH'hnic  of  vayriiuil  hystorocttuuy  and  th(»  iiitorposinj?  of  the 
united  hroad  lijraiuonts  under  the  hhulder.  Whilt*  the  euro  of  the 
prolapsed  Madder  and  anterior  vavinnl  wall  was  all  that  could  he 
desireil.  a  well  marked  enteroeele  protnided  from  the  vulva  orifice 
in  these  e«Ht»K,  neeessitatinjr  a  seeon<l  operation  to  estahlish  a  enre. 
A  eareful  study  of  the  euldesae  of  Doimlas  in  all  cases  of  pro- 
lapse of  the  uterus  durin^r  this  period  has  c(»nvineed  me  tliat 
an  enteroeele.  either  hejj^inninjr  or  well  developed,  is  ])resent  in  a 
far    larjrer    proportion    of    these    cases    than    we    have    realized,    and 


rif?.    !•.       i.i»;i  ioK  !<.  :     llu-    fiiti  rorrlr    c\i>()m<1    .iikI    its    irl.itioii    to    tl; 


that  it  is  necessary  to  recotrnize  and  meet  this  condition  witli  an 
appropriate  technic  at  the  time  of  tlie  oj^eration  for  the  cure  of  the 
prolapse  of  the  ut<»rus.  in  order  to  prevent  a  certain  proportion  of 
partially  satisfactory  results.  I  am  also  convinced  tliat  enteroeele 
(of  the  lesser  types)  without  prolapse  of  the  uterus  is  more  frecpient 
than  we  formerly  helieved.  and  tliat  it  is  frequently  overlooked  and 
classed  as  a  rectocele,  hoth  conditions  heinyr  frequently  present.  The 
differential  diagnosis  with  the  finp:er  in  the  rectum  is  easily  made 
but  not  often  employed.     In  the  past  fonr  years  at  the  Woman's  Hos- 
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pital,  I  have  had  occasion  to  operate  on  fourteen  patients  having 
abnormally  deep  culdesacs,  with  and  without  an  associated  uterine 
prolapse.  Of  these  fourteen  patients,  three  required  a  second  opera- 
tion because  of  my  failure  to  appreciate  the  importance  of  investi- 
gating the  depth  of  the  culdesac  at  the  time  of  the  original  operation. 
Zuckerkandl,  Freund  and  others  have  shown  that  the  culdesac  of 
Douglas  normally  extends  to  the  levators  in  the  fetus  and  that  its 
depth   gradually    decreases   from   this   time   until   puberty,   when   it 


Fig.    7. — Knterocele:     The    peritoneal   pouch    of    Douglas    is    dissected    out,    opened,    clamped    and 

ligated. 

reaches  the  level  of  the  second  or  third  sacral  vertebra.  Daniel 
Jones^  of  Boston  has  pointed  out  that  a  deep  culdesac  is  an  impor- 
tant factor  in  favoring  or  producing  prolapse  of  the  uterus,  and  he 
states  that  downward  pressure  made  in  the  culdesac  against  the  pos- 
terior vaginal  wall  will  demonstrate  a  strong  pull  on  the  uterus.  He 
advocates  the  closure  of  the  culdesac  on  this  account.  Jones  believes 
that  this  accounts  for  uterine  prolapse  in  virgins,  as  these  patients 
always  have  a  deep  posterior  culdesac  of  congenital  type. 

The  value  of  the  technic  of  Moschcowitz  for  the  cure  of  prolapse 
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of  the  rectum  lien  in  the  fart  that  the  rh»8ure  of  the  Dou^IaH  pouch 
throws  the  weipht  of  the  intestines  forward  onto  the  bladder,  sym- 
physis and  anterior  abdominal  wall,  with  the  pati«'nt  in  the  erect 
posture:  while  a  deep  euldesae  all(»ws  the  weight  of  the  intestines 
and  the  prensure  to  come  on  tin*  anterior  reetal  and  p(»sterior  vairinal 
wall. 

In  view  of  my  experience  and  in  the  lijrht  of  the  forej^oinj?  state- 
ments, it  is  now  my  custom  to  obliterate  the  pouch  of  Dou^'las  by  the 
vaginal  or  abdominal  route,  as  part  of  the  technic  in  all  eases  of 
operation  for  prolapse  of  the  uterus.     In  cases  of  enteroeele  without 


Fig.  8. — Enteroeele  with  uterus  retained:  The  iiterosacral  ligaments  are  united  witli  in- 
terrupted linen  sutures,  closing  the  entrance  to  the  euldesae,  and  continuous  catgut  sutures 
obliterate    the    space. 

uterine  prolapse,  the  posterior  vajrinal  wall  is  opened  in  the  midline 
for  its  entire  lenprth,  and  the  peritoneal  sac  of  Doujrlas  is  dissected 
free  up  to  the  uterosacral  litranients.  A  sponj^e  stick  in  the  rectum 
serves  as  a  useful  jiruide.  The  sac  is  li*ratcd  and  cut  off.  and  the 
uterosacral  ligaments  are  united  with  interrupted  Pajrenstecher  linen 
sutures  as  close  to  the  rectum  as  possible.  The  denuded  space  is  ob- 
literated with  continuous  buried  catgut  sutures,  and  the  vagina  is 
closed  in  the  usual  manner.  In  cases  associated  with  prolapse  of  the 
uterus,  in  which  the  Mayo  technic  is  employed,  the  obliteration  of 
the   euldesae   is   easily   accomplished   after   the   uterus   has   been    cut 
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away  from  the  broad  ligaments.  A  finger  in  the  pouch  demonstrates 
its  exact  location  and  a  median  vaginal  incision  exposes  the  sac  so 
that  it  can  easily  be  dissected  out;  up  to  the  region  of  the  uterosacral 
ligaments,  where  it  is  closed  by  a  suture  and  cut  off.  The  uterosacral 
ligaments  are  then  united  with  linen  sutures  and  the  denuded  space 
closed  with  continuous  buried  catgut  sutures.  After  the  culdesac  is 
obliterated  in  this  manner,  the  broad  ligaments  are  sutured  together 
and  interposed  beneath  the  bladder  in  the  usual  way,  and  a  perine- 
orrhaphy completes  the  operation.     The  obliteration  of  the  culdesac 


.7^ 


Fig.  9. — Knterocele  with  uterus  removed.  The  clamps  are  on  the  broad  ligaments,  and 
interrupted  linen  sutures  unite  the  uterosacral  ligaments  after  the  removal  of  the  peritoneal 
pouch  of  Douglas. 


can  be  accomplished  in  a  similar  manner  from  above  if  an  abdominal 
operation  is  indicated. 

CONCLUSIONS 

1.  In  large  rectoceles,  the  usual  operative  technic  of  Emmet  or 
Hegar  does  not  give  a  permanent  satisfactory  result. 

2.  In  these  cases,  a  technic  may  be  employed  which  insures  a  cure 
by  treating  the  rectocele  as  a  hernia  and  anchoring  the  rectal  pouch 
in  a  higher  position  on  the  undamaged  portion  of  the  vaginal  wall, 
where  the  fascial  supports  of  the  canal  are  intact. 
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3.  Posterior  vn^-inllI  horiiiiiK,  or  **iMitfroiM»l«\"  while  rare  in  tlic 
extreme  types,  iire  fur  more  freipieiit  in  the  Icsmt  decrees  than  is 
UKunlly  reali/.ed. 

4.  A  deep  euhl«'sae  of  Dou^l^^*  »>"y  In*  eoiijrenital  or  ne«|uire«|,  and 
is  an  important   faetor  in  the  eaiise  «»f  uterine  pndapse. 

5.  It  is  frequently  n<»t  reeo^ni/.ed  in  many  eases  of  pr(dapse  (»f  th«' 
uterus,  and  the  failure  to  eorreet  it  is  a  eommon  eatise  of  unsatis- 
factory operative  results. 

6.  The  technie  of  the  {d)literati()n  of  the  poU(di  of  l)onv:]as  hy  the 
vaginal  or  abdominal  route  is  not  diflieult.  and  it  should  he  a  part  of 
the  procedure  in  operations  for  uterine  ])ro]apse. 

48  East  Fifty -SKcoNn  Sthkkt. 
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THE  INCIDENCE  OF  PULMONARY  EMBOLISM  AND 

THROMBOSIS  FOLLOWING  HYSTERECTOMY 

FOR  MYOMATA  UTERI* 

By  Lilian  K.  P.  Farrar,  A.B.,  M.D.,  F.A.C.S. 

Junior    Attending    Surgeon 
INTRODUCTION 

AS  Harvey  was  the  discoverer  of  the  circulation  of  the  blood,  so 
Virchow  is  the   discoverer   of  the  pathologic   conditions  of  the 
blood  thrombosis  and  embolism. 

During  the  years  1846  to  1856  Virchow  gave  to  the  world  his  doc- 
trine of  embolism  based  upon  "anatomical,  experimental  and  clinical 
investigations  which  for  completeness,  accuracy  and  just  discernment 
of  the  truth  must  always  remain  a  model  of  scientific  research  in 
medicine."  I  shall  quote  both  Virchow  and  Welch  freely  in  all  that 
pertains  in  this  paper  to  the  pathology  of  these  conditions. 

PATHOLOGY 

We  may  define  an  embolism  according  to  Welch  as  an  impaction 
in  some  part  of  the  vascular  system  of  any  undissolved  material 
brought  there  by  the  blood  current.  It  may  be  solid,  liquid  or  gase- 
ous, infective  or  noninfective.  An  embolism  is  generally  understood 
to  be  a  part  or  the  whole  of  a  detached  thrombus  which  in  turn  may 
be  defined  as  a  solid  mass  or  plug  formed  during  life  in  the  blood 
vessels  or  heart  from  the  constituents  of  the  blood,  but  an  embolus 
may  also  be  made  up  of  bits  of  tissue,  fat  tissue  cells,  or  parenchy- 
matous cells,  fragments  of  diseased  heart  valves  or  foreign  bodies 
transported  through  the  arterial  system,  and  sometimes  by  the  lym- 
phatic system.  The  size  and  shape  of  the  embolus  and  the  direction 
and  volume  of  the  blood  stream  determine  the  route;  the  size  and 
angle  of  the  branches  of  the  blood  vessels  determine  the  stopping 
point  of  the  plug.  Retrograde  or  paradoxical  embolism  occurs  when 
an  embolus  is  transported  in  the  veins  in  a  direction  opposite  to  that 
of  the  blood  stream  and  is  caused  by  a  back  current  produced  by 
pressure  on  the  vein  when  there  is  some  obstruction  to  the  flow,  as 
a  tumor,  or  in  severe  coughing,  especially  if  the  valves  in  the  veins 
are  defective. 

The  result  of  an  embolus  depends  upon  its  size  and  septic  charac- 
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ter.  If  the  plus:  in  larffe  cnoiitrh  to  complotoly  ohstnirt  a  main  branch 
of  the  pulinnnnry  artery  or  ono  of  the  coronary  artcricK  of  the  heart, 
or  the  hulliar  vessels,  tlcath  is  innniMliatc  If  obstruction  is  not  com- 
plete the  embolus  in  its  turn  bcc(»mcs  then  the  startinjr  point  of  a 
seeoiidari*  thrombus  and  may  com|)lctcly  block  the  vessel  nr  if  it  has 
Indfred  at  the  bifurcation  of  a  vessel,  a  "ridin^f  embolus."  it  may  in 
time  block  both  branches.  If  the  emboli  are  so  small  that  only  arte- 
rioles or  capillaries  are  plupjred  or  if  anastomoses  are  abundant  no 
eireulatory  distiirbanee  of  any  conscfjuence  results,  ])ut  if  no  adequate 
collateral  circulation  be  established  the  result  to  that  part  supplied 
by  the  ]>hipy:ed  end  is  dcfrcneration  or  death.  An  infarct  is  then  an 
area  of  dead  tissue  perhaps  best  described  by  Cohnheim  as  a  *'coajru- 
lative  necrosis."  It  is  usually  cone  or  trianprular  sliape  "vvitb  its  base 
toward  the  periphery  r>f  the  or^an.  and  is  sharply  ciicuniscribed  and 
hard  in  consistency,  white,  yellowish  white  or  red  in  color  if  hemor- 
rhage has  occurred.  If  the  venous  ])ressure  is  Iniih  and  the  resistance 
in  the  tissues  low.  as  in  the  s]>onjr.v  tissue  of  the  lunprs  or  in  the  intes- 
tines, the  infarct  is  hemorrhapric  but  the  process  of  coajrulation  necro- 
sis is  the  same  whether  the  infarct  is  red  or  white.  If  the  embolus  be 
septic  this  coaprulation  necrosis  furnishes  a  favorable  nidus  for  local 
or  pyemic  infection. 

The  most  constant  symptom  of  embolism  is  pain  wliieh  has  ])een  at- 
tributed to  various  causes.  l)ut  the  most  ])rol)able  seems  to  l)e  local 
irritation  produced  by  the  sudden  distention  caused  by  the  phiqrprinjr 
of  the  ves.sel  and  the  irritation  to  sensory  nerve  endinprs  in  tlie  vas- 
cular wall.  The  pain  is  sudden  in  occurrence,  sharp  in  character  and 
may  be  accompanied  by  chills  or  chilly  sensation;  more  especially 
is  this  so  if  the  embolus  be  septic.  Other  symptoms  depend  upon  the 
artery  obstructed  toprether  witli  the  dejrree  of  local  anemia  and  in- 
fection produced. 

It  is  not  the  purpose  of  this  pa])er  to  deal  with  the  tei-minal  result 
of  embolism.  The  sudden  onset  of  a  pulmonary  embolus  after  the 
apparently  complete  recovery  from  an  operation  with  the  blocking 
of  the  trunk  of  one  or  both  main  branches  of  tlie  pulmonary  artery 
accompanied  by  sudden  intense  dysjinea.  cyanosis,  exoplithalmos.  syn- 
cope, and  death  does  not  demand  differential  diaiznosis.  The  condi- 
tion could  not  be  mistaken — nor  the  picture  once  seen  forgotten. 
But  while  statistics  are  very  definite  as  to  the  occurrence  of  embolism 
with  fatal  results  they  are  not  at  all  clear  as  to  the  occurrence  of 
postoperative  pulmonary  conditions  which  may  possibly  owe  their 
oriprin  to  small  emboli  in  the  lun«rs.  The  pi-esence  of  an  embolus  is 
known  only  by  the  disturbance  it  causes  and  based  npon  this  the  or- 
der of  frequency  is  the  pulmonary,  renal,  splenic,  and  cerebral  ves- 
sels, less  frequently  the  iliac,  lower  extremities,  hepatic  and  prastric 
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arteries,  the  mesenteric  and  coronary  arteries  of  the  heart.  An  in- 
farct in  the  liver,  spleen  or  kidney  may  not  give  physical  signs  suffi- 
ciently definite  to  warrant  the  diagnosis  because  of  the  free  anasto- 
moses in  these  organs  unless  an  embolism  in  some  other  part  of  the 
body  arouses  the  suspicion  but  a  pleuritic  friction  rub  or  sudden 
appearance  of  blood  and  pus  in  the  urine  may  help  to  establish  the 
diagnosis  of  embolism,  especially  if  disease  of  the  left  heart  exists. 
The  frequency  of  pyelitis  following  operation  may  perhaps  be  due  to 
infected  emboli,  for  Welch  has  shown  the  kidney  to  be  the  most  fre- 
quent seat  of  abscesses  following  intravascular  infection  of  the  pyo- 
genetic  staphylococci  in  rabbits.  While  embolism  and  thrombosis  of 
the  mesenteric  arteries  are  not  common  their  occurrence  might  per- 
haps be  more  often  found  if  sought  for,  as  Watson  collected  eight 
cases  which  had  occurred  in  a  single  year  in  Boston.  The  collateral 
circulation  is  greater  in  that  portion  of  the  intestine  supplied  by  the 
inferior  mesenteric  artery  and  consequently  the  disturbance  less.  The 
complete  closure  of  the  superior  mesenteric  artery,  however,  produces 
grave  intestinal  symptoms  usually  diagnosed  as  due  to  peritonitis. 
The  abrupt  onset,  violent  intestinal  peristalsis  with  vomiting  of  blood, 
and  the  tarry  stools  followed  by  paralysis  of  the  intestine  should  at 
least  arouse  the  thought  of  a  hemorrhagic  infarct. 

POSTOPERATIVE    PULMONARY    COMPLICATIONS 

The  incidence  of  pulmonary  embolism  varies  with  the  character  of 
the  operation  and  the  operators.  In  a  series  of  5,710  operations  done 
by  ten  different  operators,  pulmonary  embolism  occurred  from  nine- 
teen hundredths  of  one  per  cent  to  five  and  three-tenths  per  cent. 

Deaver  in 750   Cases    1.73% 

Frank  in 400  Cases    1.75% 

Bpencer  Wells  in    137  Cases    3.00% 

Schauta  in   131  Cases    5.3  % 

Chevreux  in 820  Collected  eases 2.7  % 

Martin  in    97  Collected  cases 1.2  % 

Kustner  in   100   Collected  cases 3.0  % 

Clark  and  Norris 213  Collected  eases 0.4  % 

Broun  in 1,500  Collected    cases,    Woman 's    Hos- 
pital   0.4  % 

Peter  Bent  Brigham  in    1,562  Cases    0.19% 


Total    5,710  Cases  0.19  5.3  % 

Cutler  and  Hunt  in  a  recent  study  of  postoperative  lung  complica- 
tions give  a  summary  of  18,000  laparotomies  from  eleven  different 
hospitals  with  the  incidence  of  pneumonia  alone  of  nearly  4^^  per  cent 
(4.48  per  cent).  A  total  incidence  of  pulmonary  emboli  or  postopera- 
tive pneumonia  in  23,700  operations  of  9%  per  cent  (9.51  per  cent). 
Whipple,  in  his  study  for  1915-16  of  postoperative  pneumonia  only 
in  the  Presbyterian  Hospital,  reported  97  cases  in  3,719  anesthesias 
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or  2.6  |H»r  I'ont.  whilo  Hurnhain.  in  1!M4.  reported  fnmi  tlio  same  hos- 
pital TiO  cases  «)f  pItMirisy  (0.4')  \wv  rout)  nixi  (i  cast's  of  rm|)y<'iiiia  fol- 
lowinjr  lil.(KM)  operations  (0.4  prr  cent),  or  n<Mirly  one-half  of  one 
per  rent  (.40  per  eent).  approximately  '.\  \)vr  <*ent  for  the  eonilnned 
figure.^i.  (hitler  and  Hunt  reported  that  at  the  Pi'ter  Hent  liriKhani 
Hospital  of  l.r>t>2  patients  operated  \ipon  ^y'}  or  V^  p<*r  eent  ('\.n2  per 
cent'^    developed   a   definit<»   postojx'rat  i\  e    ])nlinonary   eo!ni)lieation. 

Wlien  one  considers  that  at  hoth  these  hos|)itals  the  o|)erations  are 
done  hy  skilled  operators,  the  anesthesia  is  administered  by  trained 
anesthetists  and  every  pre-  and  j)ostoperative  eare  is  ^^iven  to  min- 
imize the  risks  incident  to  the  snr«rical  procedure  that  can  ))e  thoiijjht 
of  in  a  hospital  with  the  hijfhest  standards,  one  cannot  fail  to  be  im- 
pressed with  the  frequency  of  lunjr  com])lications  following  opera- 
tions and  ask  the  cause. 

If  one  believes,  as  do  I'utb'r  and  Hunt,  tliat  tlieir  ori^'in  is  to  ])o 
found  in  ]ndmonary  em])oli,  which  is  a  conclusion  that  has  l)cen  ar- 
rived at  also  in  a  recent  review  by  Hampton  and  AVharton  of  post- 
operative lunjr  conditions  in  Johns  Hopkins  Hospital,  one  has  abun- 
dant proof  for  this  conclusion  in  a  study  of  the  patholopric  lesions  of 
the  lunjrs.  For  it  is  in  the  lunfrs  that  one  would  expect  to  find  most 
frequently  thrombi  or  em])oli.  Welch  says  that  primary  thrombus 
of  the  pulmonary  arteries,  particularly  of  the  medium  sized  and 
smaller  branches,  is  more  frefjuent  tlian  is  i-cjiiTsented  in  text  books, 
and  Pitt  states  that  thrombi  arc  more  frccpient  in  the  pulmonary 
arteries  than  in  any  other  vein  or  artery  in  the  body.  (Clinically  a 
thrombosis  of  the  pulmonary  artery  produces  symptoms  similar  to  a 
pulmonary  embolus.)  The  orijrin  of  the  large  emboli  is  in  a  periph- 
eral venous  thrombosis  or  diseased  right  heart,  but  pulmonary  hem- 
orrhagic infarcts  are  usually  small  and  nuiltiple  and  found  in  the 
lower  lobe  more  commonly  on  the  right  side  and  come  from  a  dis- 
eased right  heart  more  frequently  than  from  a  peripheral  tlirombiis. 

TniK    OF   OCCrRRKXCH 

The  time  of  the  occurrence  of  fatal  pulmonary  eml)olism  we  know 
is  frequently  soon  after  operation.  Hampton  and  Wharton  reported 
that  half  of  their  cases  of  embolism  developed  within  the  first  six 
days,  one  at  the  end  of  twenty-four  hours  and  one  fatal  attack  oc- 
curred three  hours  after  operation.  Oibson  says  60  per  cent  of  the 
eases  of  embolism  occur  in  the  first  week  after  operation  and  more 
deaths  in  the  first  and  second  twenty-four  hours.  Of  three  cases  of 
fatal  em])olism  at  the  Woman's  Hospital  following  617  hysterectomies 
for  niyomata  uteri,  three  occurred  in  forty-eight  hours — six  days — 
and  eight  days  respectively  after  the  operation.  Kiistner  reports  two 
cases  two  and  three  hours  each  after  operation. 
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PHYSICAL    SIGNS    AND   DIFFERENTIAL    DIAGNOSIS 

The  autopsy  picture  of  the  lungs  following  acute  embolism  is  edema 
and  congestion.  If  minute  emboli  were  showered  into  the  lungs  from 
the  operative  field  during  anesthesia  the  congestion  produced  would 
give  the  physical  signs  we  often  attribute  to  the  anesthetic  and  des- 
ignate bronchitis,  pleurisy  or  ether  pneumonia.  The  clinical  course, 
however,  differs  from  that  of  inflammatory  conditions  of  the  lungs. 
The  initial  symptom  is  usually  localized  pain,  accompanied  with  dysp- 
nea, and  possibly  a  chill,  soon  followed  by  bloody  expectoration 
which  in  the  absence  of  tuberculosis  is  almost  pathognomonic.  Asso- 
ciated with  the  sputum  is  evidence  of  circumscribed  consolidation 
and  subcrepitant  rales  with  moderate  elevation  of  temperature  and 
moderate  leucocytosis.  If  the  process  is  not  an  infective  one  the  con- 
dition improves  in  three  or  four  days,  to  be  followed  in  a  few  days' 
time  perhaps  by  the  appearance  of  a  thrombus  in  the  lower  extrem- 
ities. If  the  process  is  infective  an  inflammatory  condition  results 
which  may  be  recovered  from  or  may  terminate  in  gangrene  of  the 
lung  or  empyema.  The  differential  diagnosis  from  pneumonia  when 
the  emboli  are  bland  is  based  upon  the  short  duration  of  physical 
signs  in  the  chest,  the  character  of  the  sputum  which  is  never  tena- 
cious and  prune  juice  in  color,  but  copious,  watery,  and  contains 
flecks  or  streaks  of  blood.  The  absence  of  evidence  of  consolidation, 
cyanosis,  high  sustained  temperature,  leucocytosis  and  general  ap- 
pearance of  severe  illness  differentiate  the  condition  from  pneumonia. 
It  is  of  considerable  interest  that  these  pulmonary  symptoms  have 
been  described  by  Dr.  Lewis  A.  Conner,  of  the  New  York  Hospital, 
as  the  ''Premonitory  Signs  of  Venous  Thrombosis"  in  a  series  of 
studies  on  typhoid  fever.  Dr.  Conner  believes  that  there  are  three 
well  marked  groups,  viz.:  ''Group  1. — Those  in  which  friction  rub 
or  crepitant  rales  over  a  small  area  were  the  only  signs.  These  signs 
often  lasted  only  two  or  three  days.  Group  2, — Cases  in  which  the 
signs  were  those  of  a  small  circumscribed  pneumonia.  The  area  of 
consolidation  disappeared  within  three  or  four  days.  These  signs 
were  almost  always  in  the  lower  lobes.  Group  3. — Cases  with  signs 
of  extensive  plastic  pleurisy  or  of  pleural  effusion."  As  these  pre- 
monitory signs  and  the  clinical  course  are  very  similar  to  those  seen 
in  two  cases  which  occurred  almost  simultaneously  on  the  division 
of  Dr.  George  Gray  Ward  in  the  Woman's  Hospital  and  in  connec- 
tion with  the  x-ray  pictures  of  the  cases  it  may  be  of  interest  to  give 
the  histories  somewhat  in  detail. 

Case  1. — Mrs.  J.,  Case  No.  27627,  Woman's  Hospital,  age  thirty-four,  colored. 
Heart  and  luiigs  normal,  red  cells  4,500,000,  hem.  95,  white  cells  8,000,  polymor- 
phonuclear 60  per  cent.  Operation,  March  22,  1921,  by  Dr.  Ward,  supravaginal 
hysterectomy,  double  salpingo -oophorectomy  and  prophylactic  appendectomy.     Dura- 
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tion  of  tho  o|M»rntion,  ono  hour,  flvi»  minut«*ii.  rnthoNnfirnl  report:  Ijuru^*  fihro- 
ngromatik  utori,  chronic  MtlpinKitin  rihI  p€*riiMilpint(itiii,  iM*rioophoritiii,  ap()cn<lix 
nornml.  >*in«l  tUy  nftcr  o|>omtion  t«'m|>orntur«»  H'll,  pulm*  llIO,  ronpirntion  2H.  That 
night  tho  patitMit  r«»mplnimMi  of  wvon*  pnin  in  tho  rhrnt.  Srroijel  <lny  nfWr  oimtii- 
tion,  tomjK'ratur**  lUl.S,  pulw  120,  rrtipirnlion  11.  I'ain  in  tho  rhoKt  hft«l  inrn-iuaMl 
and  thon»  wa*  now  cough  an<l  l»lo»Kly  ««xp«vtorntion,  «liilliioj«n  nt  tho  liano  <»f  thi>  right 
lung  pt«^to^i«•tly  nml  fino  tixIoh  l»ut   no  inrn'fi?*<»  in   r«'.s|tinit«»ry  houikIh. 

Third  day  aftor  oporation,  tomporaturo  101,  puiKo  112,  roMpiration  10.  Tho  pationt 
wa»  mx»n  in  connultntion  l>y  tho  intorniwt  nt  tho  honpitnl  nu«l  n»  thoro  woh  now  »'ight 
dullnoHii.  inon'ns<»  in  voiro  and  fino  ralos  in  an  aroa  at  tho  ]>a.«*o  of  lM)th  hings  and 
friction  ralos  nt  tho  rigl>t  hnm^  antoriorly,  tho  case  was  diagnosod  as  hronrhopnon- 
monia  a#j»<KMatiMl  with  jdourisy. 

Fourth  day  aftor  o|>omtion,  toniponituro  10<t.r>,  puls<«  100,  respiration  .'{H.  I*ationt 
feeling  much  U^ttor. 

Fifth  day  aftor  oj>oration,  tomporaturo  100.4,  pulso  100,  rospiratirm  30.  Tho 
pationt  was  still  ooughing.  Imd  copious,  watory,  blood-tingo<l  sputum  but  the  lungs 
woro  almost  clear.  Tho  report  from  tho  lal>oratory  was  pnounuM-occi  in  tho  sputum, 
opitholial  colls  numerous,  but  practically  no  leucocytes.  Tho  pationt  wa«  now  com- 
plaining of  pain  in  tho  lower  left  quadrant  of  the  abdtmion,  and  as  the  thought  of 
thromlH>si»  was  now  in  mind  she  was  sent  at  once  for  an  x-ray  of  the  chest,  which 
was  negative  for  lobar  pneumonia. 

Seventh  day  aftor  operation  and  fifth  day  after  onset  of  lung  symptoms  the 
patient  complained  of  cliilly  feeling  and  pain  in  the  loft  leg  which  was  foun<l  to  l>o 
swollen  from  a  thrombosis  of  the  left  femoral  vein. 

The  rest  of  the  convalescence  was  normal.  The  wound  healed  by  primary  union. 
The  cough  and  bloody  sputum  ceased  by  the  ninth  day,  but  the  tomporaturo,  j»ulse 
and  respiration  were  not  normal  until  the  twenty-second  day. 

Case  2. — Mrs.  H.,  Case  No.  27639,  Woman's  Hospital,  age  twenty-six,  colored, 
heart  and  lungs  normal,  red  cells  4,350,000,  hem.  98  per  cent,  white  cells  6,000,  poly- 
morphonuclear 64  per  cent. 

Oi»eration  March  22,  1921,  by  Dr.  Farrar.  Kesoction-  of  right  Fallopian  tul>o 
for  an  unruptured  tubal  pregnancy.     Duration  of  the  operation  20  minutes. 

During  the  operation  the  pulse  was  reported  by  the  anesthetist  to  have  become 
very  rapid  and  poor  in  quality,  and  the  respiration  j^hallow;  tho  oporation  was 
lia.stened.  The  disturbance  was  only  temporary  and  she  left  the  operating  room  in 
good  condition.  First  day  after  oporation  tomporaturo  99.8,  pulso  112,  res[)iration 
24.  Tho  convalescence  was  negative  until  the  seventh  day  after  operation  when  the 
patient  complained  of  nausea  and  vomited  blood-tinged  fluid.  The  vomiting  con- 
tinued until  the  next  day  when  the  pationt  l)ogan  to  cough  and  expectorated  bloody 
fluid  which  was  negative  for  tubercle  bacilli  but  contained  pneumococci  type  IV,  tem- 
perature 9S.4,  pulse  126,  rospirati(ui  2S.  The  physical  signs  woro  friction  rub  and 
suWropitant  rales.     Tho  x-ray  plates  were  neg:itive  for  tuberculosis  or  pneumonia. 

Twenty-seven  days  after  operation  the  jiatient  complained  of  pain  in  the  lower 
right   pelvis. 

Thirty  days  after  operation  tlune  was  extreme  tenderness  over  the  right  femoral 
vein  and  swelling  of  tho  right  leg.  As  the  pati<Mit  is  still  convalescing  it  is  impos- 
sible to  tell  tho  outcome.     There  was  primary  unictn  of  tho  abdominal  w(»und. 

Case  3. — Mrs.  C.,  Case  No.  27365.  Woman's  Hi»spital.  age  twenty  seven,  white. 
Heart  and  lungs  negative,  rod  cells  4,800.000,  hem.  IdO  ppr  cent,  white  colls  13,200. 
polymorphonuclear   79  per  cent. 

Operation  by  Dr.  Ward — Salpingectomy,  right.  Apj>endectomy.  Simpson  opera- 
tion for  retroversion.     Duration  of  the  operation,  one  hour  four  minutes. 
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Pathological  report — Adenomyoma  of  the  tube.  Acute  appendicitis.  It  was 
noted  on  arrival  of  the  patient  in  the  Recovery  Eoom  ' '  that  the  condition  was  good 
but  color  poor,  pulse  120,  respiration  22.  Rattling  of  mucus  in  the  throat."  One 
hour  later  the  pulse  was  160,  respiration  38  and  ''difficulty  in  breathing.  Skin 
blue.''  Four  hours  later  the  patient  was  coughing  and  expectorating  mucus  and 
complaining  of  pain  in  the  chest.  The  cough  and  bloody  expectoration  increased  in 
severity  and  amount. 

Temp.  Pulse  Resp. 

First  day  after  operation  104    (rectal)         140      .  50 

2d  &   3d   day  after  operation  102.8      ' '  130  38 

Until  7th  day  after  operation  102         "  102  36 

130  36 

After  the  seventh  day  the  temperature  and  pulse  remained  below  100,  while  the 
respiration  continued  between  30  and  24  until  the  sixteenth  day.  There  was  primary 
union  of  the  abdominal  wound.  The  physical  findings:  Twenty-four  hours  after 
the  operation  there  was  moderate  dullness  over  the  whole  of  the  right  lower  lobe. 
Fine  rales  and  friction  rub.  Diagnosis:  Pneumonia  and  pleurisy.  The  leucocyte 
count  was  below  16,000,  the  polymorphonuclears  78  per  cent.  The  sputum  was  clear 
with  flecks  of  blood  and  moderate  in  amount.  The  x-ray  picture  fourteen  days  after 
operation  show^ed  pleural  thickening,  unresolved  pneumonia  and  infiltration  in  the 
hilum. 

In  the  first  two  cases  we  have  much  the  same  clinical  course  and 
physical  findings.  Both  were  clean  cases,  both  had  presumably  large 
pelvic  veins,  due  in  one  case  to  a  very  large  myomatous  uterus  and 
in  the  other  to  a  tubal  pregnane}^  In  the  first  case  the  lung  symp- 
toms began  about  thirty-two  hours  after  the  operation,  and  in  the 
second  case  a  week  after  unless  w^e  may  consider  that  the  disturbance 
of  pulse  and  respiration  during  operation  was  caused  by  an  embolus. 
In  both  cases  the  emboli  were  evidently  bland  as  no  inflammatory 
process  resulted  in  the  lung  and  each  case  showed  later  the  presence 
of  a  thrombus  in  a  femoral  vein.  The  third  case  was  one  of  acute 
appendicitis  with  pus  in  the  lumen  of  the  appendix.  There  was  no 
spilling  of  pus  during  the  appendectomy,  no  symptoms  later  refer- 
able to  the  abdomen  and  there  was  primary  union  of  the  wound,  but 
the  embolus  was  evidently  infective  as  an  inflammatory  process  fol- 
lowed immediately.  This  case  did  not  show  a  thrombus  of  the  veins 
of  the  lower  extremity  as  did  the  other  two,  but  is  classed  as  an 
embolus  case  for  the  following  reasons : 

1.  The  onset  of  symptoms  immediately  following  the  operation. 

2.  The  mild  course  of  the  lung  symptoms. 

3.  Bloody  sputum. 

4.  X-ray  picture  of  the  lung. 

ETIOLOGY 

In  seeking  the  etiology  of  surgical  embolism  and  thrombosis  we 
must  look  to  an  alteration  in  the  circulation.     More  deaths  Gibson 
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?ay«  occur  from  embolism  in  tin*  (Irst  unci  ncconi!  twmty-four  houn* — 
too  rapi<l  for  iitxy  luit  nn  ov«»r\v)u«linintf  infrction  \\lii<'li  is  not  liornc 
out  by  iiutopsy  finJinjrs.  Tbo  i»<»s!o|»rnitivr  lunj:  (Munplic-atinns  i'utb'r 
and  Hunt  showtMl  \v«'n*  mnniffst  in  tbnT  fourths  of  th«*  cjisi's  (H\A 
percent)  within  forty  ^'i^ht  h<»urs  afti'r  th««  (»prriition.  au'iiin  t«»o  soon 
for  the  inrubation  period  of  iufrction.  \*irclM»w  brlirxiMl  th<*  (mus«» 
of  thrombosis  and  (Mnl»nlisin  lay  in  an  rnfreljlrd  <'ir<Mdation  and  tliat 
inflammation  of  tho  wall  if  present  was  a  merely  seeondary  efT«'et. 
The  greatest  fre<pnMiey  of  endiolism  and  tlirond)osis  is  after  opera- 
tions in  the  lower  abdomen.  It  is  aft«*r  hysterectomy  A\ith  lar*r«' 
fibroids  or  after  preLrnaTiey  whei-e  continued  ])ressure  on  the  veins  of 
the  lower  extremities  has  kept  these  veins  (>\  erdistended  that  throm- 
bosis and  (Mubolism  most  fre(piently  occur  and  less  freipiently  aft<'r 
pelvic  operations  on  pus  tubes  or  ovarian  abscesses  where  ])acteria 
would  furnish  abundant  cause  if  it  were  the  chief  etiolo^'ic  factor 
in  embolism.  The  femoral  veins  are  atta<-hed  to  bone  and  fascia  just 
above  the  valves  near  I*oupart*s  li<rament  which  prevent  the  veins 
readily  adjusting  tliemselves  to  a  diminished  blood  volume.  Counter 
currents  or  an  eddyin<r  motion  of  the  blood  attributed  by  Aschoff  and 
von  Recklinprhausen  to  throm])osis  formation  may  result,  aided  in 
the  left  femoral  vein  by  the  prreater  diflficulty  in  the  return  flow  due 
to  the  increased  lenprth  and  oblicpiity  of  the  left  common  iliac  vein 
and  its  passapre  under  the  left  common  iliac  artery.  A  distended 
sisrmoid  or  rectum  favors  stasis  in  the  blood  sti'eani.  The  fall  in 
blood  pressure  which  is  the  usual  result  in  a  hysterectomy  operation 
due  to  loss  of  blood  and  injury  to  o;an<rlia  cells  causes  a  sudden 
diminution  in  the  blood  volume  of  the  femoral  vein  while  its  fixed 
attachment  prevents  it  from  quickly  adjusting  itself  to  the  smaller 
blood  stream.  Thrombi  are  both  red  and  white.  The  red  thrombi 
are  formed  from  stap:natinpr  blood  and  resend)le  a  clot  in  shed  blood. 
The  white  thrombi  are  formed  from  circulatinpr  blood  and  consist 
chiefly  of  altered  blood  ]ilat(dets,  ]>olynuclear  leucocytes,  fibrillated 
fibrin  in  lar<re  amounts  with  a  varyinjr  number  of  red  cor]mscles. 
It  is  considered  that  impairment  to  the  nuti'ition  cells  of  the  vascular 
wall  is  necessary  for  the  formation  of  white  thrrtmbi.  and  that  this 
occurs  very  quickly  when  there  is  a  diminution  in  the  volume  of  the 
blood  stream.  The  larjre  veins  of  the  pelvis,  the  slowinpr  down  of  the 
blood  stream,  the  diminislied  volume  with  consecjuent  loss  of  nutri- 
tion to  the  vessel  walls,  combined  with  the  character  of  an  operation 
whose  severity  is  often  lost  sijrht  of  in  the  usual  smooth  convalescence 
but  whicb  from  the  injury  to  jranjrlia  cells  produces  the  condition  we 
term  sbock  favors  thrombosis  formation. 

AVbile  sepsis  may  be  the  source  of  emboli  it  would  not  seem  that  it 
plays  as  ^veat  a  role  as  circulatory  di.«Jturbances  in  pulmonary  throm- 
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bosis  and  embolism,  as  the  temperature  is  usually  only  moderately 
elevated,  the  leucocytosis  not  marked  and  the  condition  usually  soon 
recovered  from. 

A  thrombus  has  been  likened  to  a  serpent  in  appearance.  Its  head 
is  the  white  thrombus,  its  neck  gray  and  the  tail,  which  is  formed 
last,  is  red.  But  unlike  the  serpent  it  is  the  tail  which  carries  the 
venom,  for  when  the  tail  is  sufficiently  long"  to  reach  the  middle  of 
the  blood  stream  its  head  is  still  held  fast  to  the  wall  of  the  vessel, 
but  the  soft  red  clot  at  the  tip  of  the  tail  is  easily  broken  off  and 
swept  away  by  any  sudden  increase  in  the  rate  of  flow,  or  by  pressure 
on  the  vessel  wall,  either  of  which  may  occur  on  the  first  sitting  up 
or  getting  out  of  bed,  etc. 

Hampton  and  Wharton  report  that  in  their  autopsy  records  85  per 
cent  of  the  fatal  pulmonary  embolism  cases  had  their  origin  in  an 
embolus  from  the  pelvic  veins  and  that  it  seems  probable  that  trau- 
matic and  mechanical  factors  play  a  larger  part  in  the  formation  of 
pelvic  thrombosis  than  infection  does. 

The  anemia  which  is  often  present,  due  to  menorrhagia  or  metror- 
rhagia, may  contribute  to  a  lowered  resistance  and  also  to  the  "my- 
oma heart"  which  in  itself  may  be  a  cause  of  venous  thrombosis  as 
almost  any  heart  lesion  producing  myocardial  insufficiency  may  be 
associated  with  thrombosis. 

REVIEW   OF   OPERATIONS   IN   THE   WOMAN 'S   HOSPITAL 

In  accordance  with  this  theory  it  has  been  of  interest  to  review 
130  cases  operated  upon  for  myomata  uteri  by  Dr.  Ward  or  myself 
in  the  Woman's  Hospital  from  March  1,  1918,  to  March  1,  1920. 

In  these  two  years  all  ward  patients  having  large  fibroids  neces- 
sitating removal  were  kept  in  bed  from  five  to  seven  days  previous 
to  operation,  and  no  embolism  or  thrombosis  occurred  in  any  ease. 
In  the  private  patients  who  were  not  kept  in  bed  previous  to  the 
operation,  but  usually  operated  upon  the  day  after  entrance  to  the 
hospital,  a  fatal  embolus  occurred  once  and  venous  thrombosis  six 
times  with  exactly  the  same  technic  employed  for  both  classes  of  cases, 
except  that  the  ward  patients  had  been  kept  in  bed  previous  to  the 
operation. 

In  the  past  year  blood  pressure  was  maintained  by  glucose  and  gum 
acacia  given  intravenously  throughout  a  series  of  approximately  250 
operations.  The  series  included  hysterectomies  for  myomata  uteri 
and  in  no  case  in  the  whole  series  did  embolism  or  thrombosis  occur. 
While  in  other  cases  done  by  the  same  two  operators  without  main- 
taining blood  pressure  or  preliminary  rest  in  bed,  embolism  or  throm- 
bosis occurred  four  times. 

While  it  is  true  the  number  of  cases  is  too  small  to  draw  positive 
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conclusions  from,  it  \h  believed  that  the  toiiie  efT<Tt  on  the  heart  and 
blood  vessels  obtained  by  relieving  the  pressiire  from  larn:e  tumors 
in  the  pelvis  has  l>een  a  faetor  in  the  ]>revention  of  ein)>olisin  and  the 
maintenance  of  blood  pressure  diirinjr  operation  lias  materially 
assisted  this. 

CONCLUSIONS 

1.  The  most  frerpient  cause  of  postoperative  ])ulmonarv  complica- 
tions followiiipr  hysterectomy  for  myomata  uteri  is  pulmonary  em- 
bolism  or  thrombosis. 

2.  The  source  of  pulmonary  cm])olisin  or  thrombosis  is  a  throm- 
bosis of  the  pelvic  veins  or  the  veins  of  tlie  lower  ext remit ios.  or  a 
thrombosis  of  the  rifjht  heart. 

3.  Thrombosis  of  the  pelvic  veins  oceurs  much  more  frequently 
than  thrombosis  of  the  lower  extremities. 

4.  The  development  of  a  thrombosis  or  embolism  mav  be  durinir 
an  operation  or  immediately  followinpr  it.  The  most  frequent  time 
seems  to  be  in  the  first  forty-eifrht  hours. 

5.  The  symptoms  in  the  order  of  their  most  frequent  oceurrenee  are 
pain,  friction  rub.  coujrh,  bloody  sputum  and  rales,  dullness  and 
alteration  of  breath  sounds. 

6.  These  siprns  are  premonitory  of  a  thrombosis,  but  tlic  evidence 
of  thrombosis  in  the  veins  of  the  lower  extremities  or  pelvic  veins 
does  not  appear  until  later. 

7.  The  physical  findinsrs  at  the  onset  are  similar  to  lobar  pneumo- 
nia or  pleurisy  but  the  clinical  picture  soon  separates  the  cases.  In 
differential  diajrnosis  the  x-iay  may  be  of  value. 

8.  Thrombosis  and  embolism  occur  more  frequently  after  hyster- 
ectomy for  lar^e  myomata  and  less  frequently  after  operation  on 
pus  tubes  and  ovarian  abscesses. 

9.  The  causes  are  (A)  an  enfeebled  circulation  due  to:  (a)  dilated 
venous  trunks,  especially  of  the  pelvis  and  lower  extremities:  (b) 
venous  stasis:  (c)  lowered  blood  volume  due  to  hemorrhajre  or  shock: 
(d)   myocardial  insufficiency:   (B)    infection. 

10.  The  treatment  should  be  prophylactic  and  directed  to  improv- 
ing the  circulation  of  the  blood  by  strenjrtheninjr  the  heart  musole 
and  walls  of  the  blood  vessels  and  increasing  the  hemoprlobin  of  the 
blood.  The  importance  of  rest  in  bed  as  a  preliminary  to  operation 
to  relieve  the  pressure  of  larpre  myomata  on  the  veins  of  the  pelvis 
and  lower  extremities,  the  use  of  ])lood  transfusion  before  operation 
in  cases  of  marked  anemia  and  the  maintenance  of  the  blood  volume 
durinir  operation  by  gum  prlucose  priven  intravenously  should  be 
emphasized. 
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To  Determine  the  Location  of  Obstructions 
By  William  T.  Kennedy,  M.A.,  M.B.   (Tor.) 

Junior    Attending    Surgeon 

THE  radiographic  study  of  the  uterus  and  tubes  following  their 
extirpation,  presented  by  Sampson,^  has  given  us  an  extremely 
concrete  picture  of  the  blood  supply  of  these  organs,  and  has  shown 
us  the  danger  of  intrauterine  applications  with  or  without  pressure 
when  there  is  any  break  in  the  continuity  of  the  uterine  mucosa. 
Peterson,^  clearly  visualizing  the  uterus,  tubes,  and  tumors  of  the 
pelvis  and  the  abdomen  by  pneumoperitoneum  and  radiography,  has 
introduced  a  classical  method  of  diagnosing  pelvic  abnormalities.  The 
insufflation  of  uterus  and  tubes  with  carbon  dioxide,  as  done  by  Rubin, ^ 
in  a  small,  but  quite  a  laudable  number  of  women  who  have  been  ster- 
ile because  of  some  tubal  obstruction,  has  rendered  them  able  to 
become  pregnant  almost  immediately  and  in  practically  every  case 
has  enabled  the  surgeon  to  determine  the  patency  or  nonpatency  of 
the  tubes.  Before  the  introduction  of  Rubin's  method  it  was  clin- 
ically impossible  to  definitely  confirm  a  diagnosis  of  occluded  tubes 
and  up  to  the  present  time  the  location  of  a  preoperative  obstruction 
has  remained  entirely  to  the  surgeon  when  the  patient's  abdomen  was 
opened,  and  even  he  with  both  tubes  before  him,  has  found  it  diffi- 
cult to  satisfy  himself  as  to  the  condition  of  their  canals.  During  an 
operation  little  time  may  be  required  or  much  time  consumed  en- 
deavoring to  locate  the  obstruction.  In  the  end*  the  real  occlusion 
could  easily  have  been  overlooked,  which  difficulty  might  well  ac- 
count for  the  more  or  less  discouraging  results  of  salpingostomy  per- 
formed even  by  skilled  gynecologists.  Further,  Rubin's  method  has 
not  lessened  the  surgeon's  task  of  locating  the  site  of  the  obstructions 
in  or  about  the  tubes  until  the  patient  is  on  the  operating  table.  This 
task  I  shall  endeavor  to  eliminate  by  presenting  a  somewhat  clear 
diagnosis  of  the  sites  of  obstruction  before  operation.  I  have  been 
filling  the  uterus  and  tubes  with  a  20  per  cent  solution  of  sodium  bro- 
mide and  have  been  radiographing  that  part  of  the  genital  tract 
which  has  received  the  fluid.  The  pressure  in  and  the  quantity  which 
has  passed  into  the  cavity  have  been  noted.    The  ampulla  of  the  tube 

*Read  by  invitation  at  a  meeting  of  the  New  York  Obstetrical   Society,  Jan.  9,    1923. 

Note: — Following  the  reading  of  this  paper  it  was  learned  that  an  article  entitled  "X-ray 
Diagnosis  and  Gynecologiy  with  the  aid  of  Intrauterine  Collargol  Injeetion."  (Surgerv, 
Gynecology  and  Obstetrics,  April,  1915,  p.  435)  by  Dr.  I.  C.  Rubin,  had  been  overloc'ked. 
Credit   which    should   have    appeared   in   the  body    of   this   paper   is   hereby   acknowledged. 
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rendering  n  shndnw  must  hv  vonuov\iu\  with  tlu*  iitonis  by  n  pntcnt 
iHthnuis  evon  though  tho  passajr«'  hrtwiMMi  contnins  no  Noiiiuin  l>romido, 
If  the  ampulla  of  tho  tul>o  <|(m's  not  appear  <»n  tin*  radiou^aph  an  ol)- 
struction  must  exist  oithor  in  \\\v  isthmus  of  tlu»  tu)»o  or  in  tho  rornti 
of  the  uterus,  or  the  tube  has  horn  i)r«»vic>usly  rrmovrd. 


ArPARATI'S 


The  apparatus  used  to  pass  sodium  liromido  solution  into  tho  utorus 
and  tubes  and  to  measuro  tho  quantity  and  prossuro  of  tho  fluid  is 
shown  in  the  followinjr  diajrram   (Fi*;.  1). 


nk 


I- is.    1. 

A — Compression    bulb    with    release    screw    which    is    used    to    inflate    the 

a    sj>hyfinionianometcr. 

T\ — Mercury    Manometer    used    with    the    sphygmomanometer. 

C — J5    c.c.    IJurette    t(j   measure    the    Sodium    hronude    solution. 

I) — Tap    to    control    the    passage    of    the    solution. 

n — I'terine    hollow    sound    with    ruhlier    washer    (Kuhin). 
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PROCEDURE 

The  rubber  connectinjr  tubes,  the  sound  E,  tlie  burette  C,  the  so- 
dium bromide  solution,  a  l)ivalve  vaginal  speeulum  and  a  double 
tenaeulum  are  sterilized  by  boiling. 

The  apparatus  is  eonneeted  as  in  Fijr.  1  with  the  sodium  bromide 
solution  filling  it  from  zero  on  the  burette  to  the  uterine  end  of  the 
sound  and  the  tap  D  is  elosed  until  used. 

The  patient  is  plaeed  upon  a  cystoseopic  x-ray  table  for  radio«ria])h- 
ing  the  pelvis,  ureters  and  kidneys.  The  l*ottor-P>ucky  diaphragm  is 
used.  A  lead  sereen  is  used  to  proteet  tho  surgeon  whilo  the  radio- 
graph is  made.    Fig.  2  illustrates  this  arrangement. 

Fig.  3  illustrates  the  lateral  views  and  the  eorrosponding  vertieal 
views  of  the  different  angles  which  tho  Kubin  s(»und  makes  with  the 
cavity  of  the  uterus.  AVhen  one  knows  tho  clinical  position  of  the 
body  of  the  uterus  the  degree  of  flexion  can  be  estimated. 
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The  first  of  a  series  of  20  patients  was  radiographed  June  14,  1922. 

Two  cases  have  been  omitted  because  the  radiographs  were  too 
faint  to  permit  interpretation. 

Of  18  cases  herein  described  one  had  partially  occluded  and  17  had 
occluded  tubes  as  demonstrated  by  insufflation  with  COg  according 
to  the  Rubin  method  before  being  radiographed.  All  patients  were 
seen  either  one  or  two  weeks  following  their  radiographs,  and  the 
patient  with  partially  occluded  tubes  was  seen  on  two  successive 
weeks.  None  of  these  patients  gave  a  history  of  pelvic  symptoms 
following  examination. 
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Fig.    2. 


The  uterus  and  tubes  in  the  patient  with  partially  occluded  tubes 
(Case  1)  cast  no  shadow.  In  Case  5  the  uterus  and  tubes  cast  a 
shadow  at  the  first  examination  (radiograph  10),  but  three  weeks 
later  no  shadow  was  obtained  with  three  trials.  In  Cases  6  and  7  no 
shadows  were  obtained.  Therefore  no  sodium  bromide  passed  be- 
yond the  internal  os.    All  three  cases  had  anteflexed,  retrocessed  uteri. 

In  15  cases  (omitting  Cases  1,  6  and  7),  of  which  radiographs  are 
here  shown,  4  tubes  are  known  to  have  been  removed  at  operation, 
leaving  26  tubes  to  be  considered.  Of  these  26,  8  do  not  appear  in 
the  radiograph  because  they  are  closed  at  the  cornu  of  the  uterus  or 
in  the  isthmus,  and  the  remaining  18  tubes  are  closed  at  or  about  the 
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fimbria.  The  occlusions  arc  relatively  30.8  per  cent  in  the  isthnnis 
ami  69.2  per  cent  in  or  about  the  Hmbria.  Of  the  IH  tubes  casting: 
sliadows.  11  isthnii  cast  a  shadow  btit  7  cast  no  shadow,  that  is. 
18  isthnii  allow  the  pa.ssa^:e  of  sodium  bromide  solution  and  11  or 
61.2  per  cent  cannot  contract  enoufch  to  empty  their  contents,  while 
7  or  38.8  i>er  cent  can  empty  their  contents  in  either  direction.     These 
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Fig.    3. 

percentages  are  based  upon  a  very  small  number  of  cases  and  may 
require  changing  when  a  larger  series  has  been  examined. 

Cases  1  to  12  were  married  for  periods  varying  fiom  one  to  ten 
years  and  have  never  been  pregnant.  Cases  11]  and  14  each  has  had 
an  ectopic  pregnancy  only.  Cases  15  to  18  each  has  had  one  or  more 
intrauterine  pregnancies. 

Five  cases  have  been  operated  upon,  one  by  Dr.  Ward,  one  by 
Dr.  Rawls  and  three  bv  mvself. 
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Each  radiograph  has  a  key  in  its  corner  showing  the  sodium  bro- 
mide shadows. 

CASE  REPORTS 
Case  1. — ^J.  M.,  26939. — Insufiflation  with  CO, — rate  sufficient  to  raise  the 
pressure  100  mm.  in  20  seconds;  first  trial  maximum  pressure  200  mm.;  no  gas  passed 
through  the  tubes.  Second  trial,  maximum  pressure  180  mm.  when  the  gas  began  to 
flow  through  the  tubes  and  continued  at  a  pressure  of  55  mm. ;  shoulder  pains  pres- 
ent. Diagnosis:  partially  occluded;  age  twenty-four  years;  married  1%  years;  never 
pregnant.  Numerous  nonmotile  spermatozoa  present  (unsatisfactory  specimen). 
Uterus  first  degree  retroverted,  slight  thickening  in  both  adnexae. 


tfM      ^^7.^^^  fl,,j.»^,^£  ^i?,f-<5".3«. 


Fig.    4. 

Eadiogram  (Fig.  4). —  The  body  of  the  uterus  and  the  position  of  the  tubes  can- 
not be  seen  as  the  musculature  of  these  organs  has  forced  all  the  sodium  bromide  solu- 
tion into  the  right  side  of  the  culdesac. 

Diagnosis. — No  information  except  that  at  least  one  tube  is  patent  and  from  the 
shadows  one  would  expect  the  right. 

Dysmenorrhea  which  frequently  is  associated  with  an  anteflexed  retrocessed  uterus, 
having  a  stenosed  cervix,  would  easily  be  caused  by  the  irritation  of  the  menstrual 
blood  extruded  through  the  tubes  into  the  peritoneal  cavity.  Further,  when  any  ob- 
struction of  the  cervix  occurs  at  menstruation,  the  uterus  and  tubes  can  force  the 
menstrual  blood  and  epithelium  into  the  peritoneal  cavity,  thus  easily  explaining 
what  Sampson*  considers  a  very  important  factor  in  the  etiology  of  ovarian  hematoma. 
When  the  isthmi  are  open  and  the  fimbriae  occluded  the  menstrual  blood  would  dis- 
tend the  ampullae  and  cause  pain.  In  acute  endocei-vicitis,  occurring  about  the  in- 
ternal OS,  when  the  discharge  is  rather  profuse  (gonorrheal)  any  purulent  material 
escaping  into  the  uterine  cavity  could  easily  he  forced  into  the  peritoneal  cavity,  ow- 
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ing  to  the  inflammatory  obstruction  of  the  internal  os.  This  would  easily  explain 
'the  present  conjecture  that  the  gonococci  enter  the  peritoneal  cavity  by  passing  over 
the  mucosa  and  not  by  way  of  the  lymphatics. 

Case  2. — L.,  No.  26637,  occluded,  age  twenty-two  years,  married  two  and  one-half 
years,  never  pregnant.  Spermatozoa  present;  nonmotile  (unsatisfactory  specimen). 
Uterus  infantile ;  adnexae  negative. 

Eadiogra7ns. — Figs,  5,  6,  and  7  show  the  uterine  cavity  small  and  the  axis  of  the 
body  of  the  uterus  about  at  right  angles  to  the  cervical  canal.  When  the  pressures 
were  40  mm.  and  66  mm.  of  mercury,  no  solution  appeared  in  either  tube,  but  when 
the  pressure  was  raised  to  200  mm.  of  mercury,  the  left  tube  became  filled  with  the 
solution  but  the  right  received  none. 

Diagnosis. — The  uterine  cavity  is  very  small.  Occlusions  occur  in  the  isthmus  of 
the  right  tube  and  at  or  in  the  fimbria  of  the  left.     Left  hydrosalpinx,  small. 


Fig.   7. 


Case  3. — S.,  No.  26716,  occluded,  age  twenty-eight  years;  married  ten  years,  never 
pregnant.     Spermatozoa  not  examined.     Uterus  small,  retrocessed,  adnexae  negative. 

Figs.  8,  9,  10,  and  11. — Uterine  cavity  4  cm.  by  3.5  cm.  (medium  size) — tubes  ap- 
parently hang  low  on  the  broad  ligaments  and  parallel  with  the  axis  of  the  uterus; 
hence  are  prolapsed.  Each  tube  is  open  at  its  isthmus.  The  right  tube  has  a  long 
slender  canal  and  may  also  have  an  accessory  canal.  The  left  tube  is  very  probably 
a  hydrosalpinx. 

Diagnosis. — Left  hydrosalpinx.     Occlusions  occur  in  both  fimbriae. 

Case  4. — F.  W.,  No.  25524,  occluded  age  thirty-five  years,  married  four  years, 
liad  a  dilatation  and  curettage  two  years  ago — never  pregnant.  Spermatozoa  nu- 
merous, nonmotile.     (Specimen  unsatisfactory.) 

Radiogram. —  (Fig.  12)  Uterus  small,  no  shadow  of  left  tube — low  shadow  of  the 
right  fimbria. 
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Diagnosis. — Uterus  infantile,  left  isthmus  occluded,  right  tube  prolapsed,  right  fim- 
bria occluded. 

Case  5. — C.  W.,  No.  26966,  occluded,  age  twenty-seven  years,  married  five  years, 
husband  had  two  children  by  his  first  wife;  patient  was  told  she  had  salpingitis  eight 
years  ago.  Has  had  a  vaginal  discharge  for  two  years.  Uterus  small,  anteflexed,  re- 
trocessed  adnexae  negative. 

Badiogram. —  (Fig.  13.)  Uterus  small,  the  axis  of  the  body  of  the  uterus  makes  an 
acute  angle  wdth  the  canal  of  the  cervix.  No  right  tube  visible.  A  blurred  ampulla 
of  the  left  tube  appears  with  a  small  canal  leading  to  the  uterinv3  cavity. 

Badiogram. — Three  weeks  later,  no  shadow. 

Diagnosis. — Anteflexion  of  the  uterus ;  right  isthmus  occluded,  left  fimbria  occluded. 

Operative  Diagnosis. — 8/8/22.  The  right  tube  was  closed  at  its  fimbria,  the  fimbria 
being  turned  down  and  attached  to  the  posterior  w'all  of  the  broad  ligament  by  a 
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Fig.    10. 

small  adhesion.  The  right  isthmus,  for  a  length  of  about  2  cm.,  was  extremely  small 
and  had  a  core-like  canal  about  1%  mni.  in  diameter.  The  left  tube  was  closed  at 
the  fimbria,  this  fimbria  being  spread  out  over  an  ovarian  cyst  about  4  cm.  in  diam- 
eter and  attached  by  an  adhesion  to  the  posterior  wall  of  the  broad  ligament.  There 
were  a  few  filmy  adhesions  from  the  cervix  to  the  posterior  wall  of  the  culdesac  but 
these  were  not  drawing  the  uterus  backward.  The  uterus  was  normal  in  position  and 
the  anteflexion  was  not  noted  at  the  operation.  It  is  probable  that  the  uterine  mus- 
culature may  have  relaxed  under  anesthesia  allowing  the  anteflexion  to  disappear. 

CASE  6. — A.  G.,  No.  31197,  occluded,  age  twenty-four  years,  married  four  years, 
never  pregnant.  Husband  not  examined.  Her  complaint  was  not  sterility  but  painful 
menstruation  for  four  years..  Uterus  anteflexed  and  retrocessed.  At  operation  10/16/- 
22  it  was  found  that  the  axis  of  the  cervix  was  inclined  about  75  degrees  to  the  axis 
of  the  uterus. 

Badiogram. — No  shadow. 
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Case  7. — E.  T.,  No,  22637,  occluded,  age  twenty-nine  years,  married  five  years, 
never  pregnant.  Complaint,  sterility.  Uterus  antetiexed  and  retrocessed.  Operation 
three  years  ago  •  dilatation  and  curettage  with  stem  pessary  inserted. 

Badiogram. — No  shadow. 

Case  8. — T.  N.,  No.  26969,  occluded,  age  twenty-six  years,  married  six  years,  sper- 
matozoa not  examined.    Uterus  underdeveloped.    Adnexa  thickened,  left  ovary  cystic. 

Badiogram. —  (Fig.  14)  Uterus  medium  size  with  axis  of  body  at  right  angles  to 
the  axis  of  the  cervix.  No  shadow  of  the  right  tube,  shadow  for  ampulla  of  the  left 
tube.  There  is  a  very  long  slender  canal  from  the  left  cornu  of  the  uterus  to  the 
fimbria  of  the  tube. 

Diagnosis. — Right  isthmus  occluded;  left  fimbria  occluded.  ''Clubbed  fimbria" 
of  the  left  tube.     Constricted  canal  of  the  left  tube. 


1 

Fig.    13. 

CASE  9. — J.  R.,  No.  27521,  occluded,  age  twenty-seven  years,  married  one  year, 
never  pregnant.     Adherent  retroverted  uterus,  thickened  adnexa. 

Badiogram. — (Fig.  15.)    Uterus  retroverted,  each  ampulla  casts  a  shadow. 

Diagnosis. —  Retroverted  uterus;  prolapsed  right  tube,  occlusions  occur  at  both 
fimbria. 

Case  10. — R.  P.,  Private,  occluded,  married  eight  years,  never  pregnant. 
Badiogram. — (Fig.  16.)  Uterus  small,  no  tubal  shadows. 
Diagnosis. — Each  tube  occluded  at  its  isthmus. 

Case  11. — I.  C,  No.  27532,  occluded,'  age  twenty-five  years,  married  four  years, 
never  pregnant.  Cervix  stenosed.  Uterus  small  and  forward.  Right  appendage 
negative.  Left  appendage  tender.  Left  chronic  salpingitis  with  pelvic  adhesions. 
Semen  test,  three  examinations,  no  spermatozoa  found.     Prostatic  crystals  present. 

Badiogram. —  (Fig.  17.)  Uterus  medium  sized,  shadow  of  uterus  at  right  angles  to 
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Fig.    16. 
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the  cei-vix.  No  ampulla  of  the  right  tube  visible.  Left  ampulla  and  fimbria  parallel 
with  the  uterus,  hence  prolapsed,  with  fimbria  in  the  culdesac  near  the  pelvic  wall. 
Sodium  bromide  in  vagina. 

Diagnosis. — Moderately  anteflexed  uterus,  right  isthmus  occluded,  left  isthmus 
patent.  Left  tube  prolapsed  in  culdesac.  Fimbria  spread  out,  occluded  and  adher- 
ent. 

Case  12. — M.  I.,  No.  31428,  occluded,  age  thirty-one  years,  married  10  years,  never 
pregnant.  Complaint  sterility  and  pain  in  lower  abdomen  for  ten  years.  D.  and  C. 
ten  years  ago.  Semen,  normal  number  of  spermatozoa  with  slight  motility.  Bilateral 
chronic  salpingitis;  fibroma  uteri-  anteflexed  uterus. 

Eadiogram. — (Fig.  18)  Uterus  moderately  anteflexed,  both  tubes  parallel  to  the 
uterus,  right  ampulla  showing  but  right  isthmus  distinctly  absent.     Left  ampulla  and 


Fig.  20. 


left  isthmus  both  showing.  Eight  tube  larger  than  left  and  nearer  its  respective  pelvic 
wall.  Depression  on  inner  uterine  wall  about  one  third  of  the  way  from  the  internal 
OS  to  the  right  cornu. 

Diagnosis. — Moderate  anteflexion  o'f  the  uterus.  Kight  tube  prolapsed,  closed  at 
fimbria  and  clubbed.  Not  a  hydrosalpinx.  Left  tube  closed  at  fimoria  and  more 
adherent  in  the  culdesac,  not  a  hydrosalpinx. 

Operative  Findings. — Nov.  23,  1922.  Dr.  Rawls.  Both  tubes  were  dilated  for  their 
outer  seven  eighths  and  were  buried  by  adhesions  with  the  ovaries  in  the  culdesac, 
which  adhesions  also  closed  their  fimbriated  ends.  Both  ovaries  were  normal.  Just 
above  the  internal  os  on  the  anterior  right  surface  of  the  uterus,  was  a  small  fibroid, 
and  a  similar  one  on  the  left  posterior  surface  of  the  uterus  near  the  horn.  There 
was  no  stenosis  of  the  cervix  although  it  was  rather  short  in  length  with  the  uterus 
anteflexed  upon  it. 
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Case  13. — Private,  occluded,  age  thirty-eight  years,  married  seventeen  years.  Had 
an  ectopic  pregnancy  in  the  right  tube  thirteen  years  ago.  Tube  removed  by  opera- 
tion, uterus  retroverted,  adnexa  negative. 

Sadiogram. — (Fig.  19.)  Uterus  small,  retroverted,  no  shadow  of  the  right  tube, 
left  tube  very  small  with  a  closed  fimbria. 

Diagnosis. — Retroverted  uterus,  right  isthmus  closed  (tube  resected).  Left  tube 
probably  rudimentary  in  character  with  a  clubbed  closed  fimbria  (small  hydrosalpinx). 

Case  14,-— S.  M.,  No.  27109,  occluded,  age  thirty-four  years,  married  two  years. 
Right  ectopic  pregnancy  one  and  one-half  years  ago.  Tube  removed  by  operation. 
Pelvis  negative. 

Badiograms. — (Figs.  20  and  21.)   Uterine  cavity  apparently  in  the  same  straight 
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Fig.  23. 


line  as  the  cervical  canal.      Medium    sized    cavity,    no  shadow    of    the  right    tube. 
Shadows  show  a  rudimentary  left  tube  with  its  fimbria  closed. 

Diagnosis. — ^Right  tube  absent,  left  tube  rudimentary  and  closed  at  its  fimbria. 

Case  15. — B.  R.,  No.  308-49,  occluded,  age  thirty-three  years,  married  five  years; 
one  pregnancy  three  years  after  marriage  which  ended  in  a  spontaneous  abortion  at 
four  months.  Was  a  widow  one  year.  Re-married  and  has  been  living  with  second 
husband  for  five  years.  No  further  pregnancy.  No  spermatozoa  examination  as  hus- 
band did  not  so  desire.     Uterus  indefinite.     Both  adnexa  thickened. 

Badiograms. —  (Figs.  22  and  23.)  Uterus  normal  position,  medium  size.  There 
are  shadows  of  the  ampullae  of  both  tubes.  Tubes  are  parallel  with  the  axis  of  the 
body  of  the  uterus,  hence  they  are  on  the  posterior  wall  of  the  broad  ligament,  pro- 
lapsed and  clubbed,  neither  is  a  hydrosalpinx. 

Diagnosis. — Both  tubes  prolapsed  and  both  fimbria  closed. 

Operative  Diagnosis. — Aug.  4,  1922.  Uterus  was  forward  in  position  and  normal 
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in  size.  Each  tube  was  club-shaped,  occluded  at  its  fimbria  and  fastened  to  the 
posterior  wall  of  the  broad  ligament  near  its  pelvic  extremity  by  rather  firm  adhesions. 
The  peritoneum  immediately  posterior  to  the  uterus  was  entirely  free  from  adhesions. 
Both  ovaries  were  normal. 

Case  16. — F.  B.,  No.  266669,  occluded,  age  thirty-six  years,  married  ten  years.  Dila- 
tation and  curettage  eight  years  ago.  One  spontaneous  abortion  seven  years  ago. 
One  full  term  pregnancy  six  years  ago.  Uterus  retroverted  and  retrocessed.  Eight 
ovai-y  prolapsed  and  tender.     Left  adnexa  thickened. 

Eadiogram. —  (Fig.  24.)  Uterus  appears  retroverted,  right  tube  casts  a  shadow 
reaching  out  to  the  pelvic  wall.  Left  tube  shows  a  shadow  near  the  uterus  parallel 
with  the  uterine  axis  in  its  proximal  portion,  then  turns  laterally  towards  the  pelvic 
wall. 
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Fig.  26. 

Diagnosis. — Tubal  canal  small,  each  tube  occluded  at  its  fimbria,  left  tube  pro- 
lapsed. 

Case  17,  E.  L.  No.  27524,  occluded,  age  thirty-two  years,  married  twelve  years, 
two  children  eleven  and  ten  years  of  age.  Abdominal  operation  eight  years  ago. 
Cervix  amputated  but  still  slightly  eroded  and  hypertrophied.    Uterus  enlarged. 

Badiograms. —  (Figs.  25  and  26.)  Uterus  normal  in  position,  large,  no  shadow  of 
either  tube  appears. 

Diagnosis. — Bilateral  salpingectomy  has  been  done. 

Case  18. — C.  D.,  No.  31479.  Age  twenty-nine  years,  married  thirteen  years ;  became 
pregnant  one  month  after  marriage  but  lost  this  pregnancy  at  seven  months  and 
has  never  been  pregnant  since.  Husband  died.  Patient  was  widow  then  for  one  year 
and  has  been  married  again  for  two  years. 

Badiogram. —  (Fig.  27.)    Uterus  moderately  large  and  in  position,  no  shadow  of 
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right  tu)>e  %*iMhlc;  gJindow  of  inthmu*  iinti  nmpulla  of  the  loft  tuln*  with  dintal  portion 
of  the  shadow  faint,  l»ocaUM«  the  tttxlium  bromide  M>lution  wan  diluted. 

Ihaffmotit. — rteruii  normal  in  ponition,  cavity  large,  right  ii>tlniiuii  occluded,  left 
tube  ha«  a  umall  hydromlpinx  at  itji  distal  end  and  i»  occluded  at  the  finihrin.  Thin 
tulio  is  prolnpMHl  and  lien  toward  the  i>elvic  wall. 

Optr^ttivt  Fin^%n<j$. — Nov.  2S,  1022.  Dr.  Wnrd.  Jtoth  n<lnexa  were  buried  in  nd- 
heaionii.  I^^ft  tuU'  c<»nvert4»d  into  a  »nmll  hydrowilpinx,  conlnining  clear  wTumlike 
fluid,  wTui  Whind  the  uteruj*.  Right  tul»e  hnd  a  small  no<losum  at  the  uterine  horn,  was 
ehninicallv  diseasetl  and  clow^d. 


Fig.   27. 


CONCLUSIONS 


1.  In  view  of  Sampson's  work  no  radiogram  should  be  made  in  any 
case  where  there  is  evidence  of  bleeding. 

2.  The  degree  of  flexion  of  the  body  of  the  uterus  can  be  determined 
if  one  knows  the  position  of  the  uterus. 

3.  The  internal  os  can  withstand  a  pressure  of  200  mm.  of  mercury 
in  the  cervical  canal  without  its  musculature  allowing  the  passage  of 
any  solution  into  the  uterine  cavity. 

4.  That  many  isthmi,  while  permitting  the  sodium  bromide  solu- 
tion to  pass  through  their  canals  can  overcome  a  pressure  of  200  mm. 
of  mercury  and  expel  their  contents  in  either  direction. 

5.  That  30.8  per  cent  of  the  tubes  examined  were  occluded  at  the 
isthmus   and   69.2   per  cent   were   occluded   at   the   fimbria.      Of  the 
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tubes  casting  a  shadow  61.2  per  cent  of  the  isthmi  appear  and  38.3 
per  cent  do  not  appear. 

6.  That  a  radiogram  obtained  according  to  the  above  method,  when 
one  tube  is,  or  both  tubes  are,  patent  or  partially  occluded  is, 

a.  That  probably  only  one  tube  is  open,  in  which  case  practically 

all  the  sodium  bromide  would  be  seen  in  that  side  of  the 
pelvis. 

b.  That  when  the  cervix  is  tightly  closed  the  uterus  and  tube 

(or  tubes)    completely  empty  their  fluid  contents  into  the 
peritoneal  cavity. 

7.  That  the  surgeon  is  able  to  determine  the  following  points  be- 
fore opening  the  abdomen: 

a.  The  length,  breadth,  position  and  direction  of  the  canal  of 

any  tube  casting  a  shadow. 

b.  The  exact  site  of  the  occlusion,  whether  at  the  fimbria  or  in 

the  isthmus. 

c.  Whether  a  tube,  open  at  its  isthmus  and  closed  at  its  fimbria 

is  empty  and  simply  clubbed,  or    is  filled  with  fluid,  such 
as  hydro-  or  hematosalpinx. 

d.  Whether  an  operation  to  overcome  the  obstruction  and  thus 

remove  the  sterility  might  hopefully  be  done  when  at  least 
one  isthmus  is  open,  or  might  be  almost  useless  when  both 
^  isthmi  are  closed. 

8.  That  a  study  of  the  sterile  woman  having  no  active  cervical  or 
tubal  involvement  should  be  initiated  with  carbon-dioxide  insuffla- 
tion (Rubin)..  If  an  occlusion  is  determined,  the  uterus  and  tubes 
should  be  radiographed  as  herein  described  to  determine  the  points 
of  occlusion,  and  provided  the  husband  is  normal,  a  salpingostomy 
may  be  done  with  some  hope  of  success,  if  the  occlusion  is  at  the  fim- 
briated end  of  the  tube. 

I  desire  to  express  my  gratitude  to  Dr.  George  Gray  Ward,  Chief 
Surgeon  of  the  Woman's  Hospital,  for  the  privilege  of  undertaking 
this  study  and  placing  material  at  my  disposal  for  its  development, 
to  Dr.  A.  H.  Aldridge,  Resident  Obstetrician  at  the  Woman's  Hospital, 
for  his  hearty  cooperation  in  insufflating  these  cases  previous  to  their 
being  radiographed,  and  to  Mrs.  C.  A.  Mcintosh,  technician,  for  her 
painstaking  technic. 
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REPOHT  OK  CASKS  <)|'   MALKiNANT   (IKOWTIIS   OF  THK 
BLADDKH  TRKATKI)  HY   KKSKCTION  AND  HADIUM* 

By  Hknry  G.  HroBKK,  M.I).,  F.A.C.S. 

l*ro1«)Ki»t 

WITH  the  discovery  by  Beer  that  benign  papillomata  eould  bo 
destroyed  by  fulpuration,  it  was  hoped  that  malijfnant  growths 
could  be  eliminated  by  the  same  or  similar  methods,  the  dealing?  with 
such  tumors  by  surprery  alone  havinjj  been  unsatisfactory  in  many 
CAses. 

Fuljruration  proved  to  be  of  little  benefit  and  often  a  menace  in 
dealing  with  malignant  tumors  of  the  bladder.  It  caused  slight  de- 
struction of  tissue  in  some  cases,  stimulated  others  in  their  growth, 
and  led  to  infection,  while  valuable  time  was  lost  to  other  methods, 
which  might  have  proved  beneficial. 

Diathermy  and  x-rays  were  given  a  trial,  with  slight  success,  and 
were  abandoned,  to  be  resurrected  again  during  the  past  few  years, 
the  latter  in  the  form  of  more  powerful  machines  with  deeper  pene- 
tration. This  work  is  still  highly  experimental.  We  will  await  clin- 
ical reports  with  interest  and  hope. 

Radium  was  taken  up  as  an  agent  of  destruction  of  malignant 
bladder  tumors.  It  was  first  applied,  through  variously  modified 
ey.stoscopes,  directly  to  the  tumor.  In  but  few  cases  was  this  method 
of  treatment  satisfactory.  AVe  were  not  sure  of  the  pathology  or 
extent  of  the  growth  we  were  treating.  The  application  was  on  the 
surface,  was  of  short  duration,  and  caused  discomfort  at  the  time  of 
application.  Bladder  irritability  was  often  increased.  These  cases, 
however,  showed  that  there  was  some  effect  upon  the  tumor  which 
was  beneficial. 

In  glancing  over  the  report  of  Gardner  (1),  a  collection  of  1702 
ca.ses  of  bladder  tumor  treated  by  operation  at  the  hands  of  various 
surgeons,  one  is  impres.sed  with  the  almost  uniformly  fatal  results 
within  from  one  to  two  years  in  cases  treated  by  operation  only. 

A  combination  of  radium  and  surgery  was  the  next  step,  and  the 
question  now  before  us  is  just  how  valuable  an  accessory  to  surgery 
radium  will  prove  to  be  in  these  cases. 

In  my  own  experience  of  the  past  two  years,  embracing  but  10 
cases,  all  treated  by  suprapubic  cystotomy — in  2,  the  extensive  infil- 
trating carcinoma  largely  destroyed  by  actual  cautery  and  the  base 
treated  with  radium;  others  treated   by  resection   only;   several  by 


•Presented    before    the    American    Association    of    Genito-lrinar?'    Surgeons,    at    their    annual 
meeting,    Washington.    D.    C.    May   2.    1922. 

Reprinted   from   the   American  Journal   of   Urology. 
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Fig.  1. — Method  of  introducing  radium  needles  into  bladder  growth  through  suprapubic 
opening. 

Fig.   2. — Radium   needles  in  position.   Wound  closed  about  drainage  tube. 

Fig.  3. — Drainage  tube  sutured  in  position  to  prevent  displacement  upon  withdrawal  of 
radium   needles. 


Fig.   4. — Method  of  reintroduction  of   radium  needles  through   suprapubic  fistula. 
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17:  J 


Fig.   5.  ImK.   6. 

Fig.  5. — Case    15.     Carcinoma  of  the  base  of  bladder. 
Fig.   6. — Case    15.      Radium    needles    inserted   about    line   of   resection. 


^ 

l!dM^^I 

! 

1 
1 

Fig.    7. — Case    19.      Two    infiltrating    growths    of    bladder    bbs^c.      Insert    shows    radium    needles 

in   position. 
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Table  I 


BER 

PA- 
TIENT 

DATE 

SEX 

AGE 

SYMPTOMS 

h™~i^;.!:^? 

CLASSIFICATION 
OF   TUMOR 

1 

A.C. 

4/20/20 

M. 

i 

41 

Frequ  e  n  c  y, 
urgency, 
painful  uri- 
nation  for 
9  months 

9  months 

i  pounds 
15 

Diffuse,  infiltrat- 
ing carcinoma 
involving  base 
and  vesical  neck 

2 

H.L. 

If  1/20 

F. 

52 

Freq  u  e  n  c  y 
of  urination 

7  months 

18 

Infiltrating  car- 
cinoma €f  fun- 
dus of  bladder 

3 

J.K. 

7/  1/20 

M. 

51 

Frequ  e  n  c  y, 
urgency, 
painful  uri- 
nation for 
7  months 

7  months 

10 

Infiltrating  c  a  r- 
cinoma  of  blad- 
der wall  about 
bladder  neck 

4 

J.M. 

7/12/20 

M. 

63 

Freq  u  e  n  c  y 
of  urination 

2  months 

18 

Infiltrating  car- 
cinoma of  ante- 
rior bladder  wall 

5 

A.S. 

9/  7/20 

M. 

68 

Freq  u  e  n  c  y 
of  urination 

2  weeks 

5 

Papillary  growth 
in  fundus  of 
bladder 

6 

r.B. 

9/13/20 

M. 

44 

Freque  nt 
painful    ur- 
ination   for 
2  years 

2  years 

20 

Diffuse  infiltrat- 
i  n  g  carcinoma 
of  base  and  ves- 
ical neck 

7 

A.  E. 

9/24/20 

F. 

■ 

54 

Frequ  e  n  c  y, 
urgency,  fur 
3  m  0  n  t  hs. 
Cancer      of 
breast    r  e  - 
moved    five 
years      pre- 
viously 

3  months 

10 

Infiltrating  car- 
cinoma of  fun- 
dus of  bladder 

8 

1 

G.M. 

12/29/20 

M. 

56  - 

Urgent,    fre- 
quent, pain- 
f  u  1    urina- 
tion   for    2 
years 

Intermit- 
tent for  8 
months 

5 

Infiltrating  car- 
cinoma of  base 
of  bladder  and 
trigone.  Individ- 
ual nodules 
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OrKRATlOS 


KAItlt-)! 


MfKriXIKN 


lir.Mri.TH 


SupmpuUir      cyMol-  100  niil.   nppliivl   t 
€»inr.        I>«'j«trur|ionI 
of    |jr«»«ifth     to    «' 
Tou!«   ctwt    «»f   h\nd 
ilrr  trith  rnutorv 


ItiiiM*  run 
of  (growth  throujjh  mi  ' 
prn|»ul>ic  w  o  u  n  il  fur; 
ilOOO  mil.  hourt«.  Kti»l«»- 
voHirnI  npplicntioiiM  f(ir 
4.'>0  mil.  hciurj*.  IVr 
rectum  (JOO  mil.  hours 


Wide     rt^soction 
bladder 


of  Nonp 


Carcinoma 


Suprapubic        cys- Radium    noodU^    insortod  Adrnocar- 


totomy.  Kadi  u  m. 
Second  MJprapubic 
c  y  s  t  o  t  o  m  y  10 
months  later 


Wound    he«b»d.      Died   of 
(ft'ncinl       mctnntaxifi       1» 

ninnttlM   llftrr    n|MTtlti()|l 


Wound  lu'uh'd.  Vrro  f(»r 
4  months.  K<'<'urn'nri' 
exten.nive.  (5«>n<Tal  mc- 
taMtaniH.  Di<'d  7  months 
later 

W(Mind  healed.  Hlad^lrr 
irritability  persisted.  \ 
months  after  .s^'cond 
oi>eratioii  general  metas- 
tasis.    ])ie<l 


into  4  ntxlules,  iL'^v  "'•'• 
each.  Endovi'sical  ap- 
plications, also  n'ctal  ap- 
plications. Needles 
a^in  inserted  into  re- 
currences at  second 
I   operation 

Wide      resection     of  Radium    packs,    400    mil.  Carcinoma     IW^ound     healed      readily 


bladder  wall 


X<»        response        to 
fulguration. 
Resection    of    blad- 
der. Radium  needles 


for  24  hours,  3  packs 


!    needles    al)Out    line    of  Early  nialig 
resection    of    pedicle,    3    nancy 
hours 


Suprapubic  cystot-  Radium  ajiplied  to  base  Carcinf)ma 
omy.  Destructi(m  of  jjrowth  through  su-l 
prapubio  wound,  endo-j 
vesieally.  and  per  rec-i 
tum,  4800  mil.  hours,  600| 
mil.  hours,  800  mil. 
j    hiturs.   respectively 

Suprapubic       cystot-  3    radium    needles,    12%  No    section 


of  ^owth  to  se- 
rous coat  of  the 
bladder  with  cau- 
tery 


Radi 


Suprapubic      cystot- 
omy.    Radium 


mil.    each,    inserted    into    removed, 
growth    (4  hours).  Nod-    Typical    in- 
ule,  11^  cm.  in  diameter,    filtrating 
after     surface     applica-l   cancer 
tions  through  cystoscope.j 
•'i/17/21,  reapfx'ared  andj 
needles    inserted     (4j 
hours)  I 

10  radium  ne<'dles,  2  of  Carcinoma 
2.1  mil..  4  of  121^8  mil.,i 
and  4  of  10  mil.,  each 
ins*'rtcd  into  nodules  (4 
hours).  Recurrence, 
bladder  reopene*!  and  4 
needles  ini*erted  into 
nodules  C3  hours) 


Implant  in  sear  disap- 
peared after  first  i)ack. 
Well.  Free  from  recur- 
T  e  n  c  e.  Patient  well, 
3/15/22 

Wound  healed  readily. 
Free  from  recurrence 
today.       Patient     w  e  I  1, 

.V1-V22 

Wound  healed.  Bladder 
irritability  p  e  r  s  i  s  ted. 
Recurrence  in  bladder. 
General  meta.'^tasis  and 
death  in  9  months 


V 19/22.  Bladder  re- 
opened for  supposed  re- 
currence. Incrustation 
found  at  site  of  former 
growth.  liladder  free  of 
gntwth.        I'atient     well. 


Wound  healed.  Bladder 
irritability  persisted.  Re- 
currence. Blad<ler  re- 
opened one  year  later. 
General   metastasis 
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Table  I — Cont'd 


NUM- 
BER 

PA- 
TIENT 

DATE 

SEX 

AGE 

SYMPTOMS 

HEMATURIA 

LOSS  OF 
WEIGHT 

CLASSIFICATION 
OF   TUMOR 

9 

G.S. 

1/1/21 

M. 

84 

Freq  u  e  n  c  y 
for  1  year 

1  year 

pounds 
15 

Infiltrating  c  a  r- 
cinoma  of  base 
of  bladder 

10 

H.S. 

1/24/21 

M. 

74 

Freq  u  e  n  c  y 
and  urgency 
foT  2  years 

2  years 

25 

Infiltrating  c  a  r- 
cinoma  of  entire 
bladder  base 
and  right  lateral 
wall 

11 

J.D. 

7/10/21 

M. 

50 

Frequ  e  n  c  y, 
urgency 

lyear 

15 

Papillary  growth 
infiltrating  blad- 
der about  vesical 
neck  and  involv- 
ing left  lateral 
wall 

12 

S.S. 

7/26/21 

M. 

74 

Frequ  e  n  c  y, 
urgency 

2  years 

10 

Large  infiltrated 
carcinoma  of  left 
lateral  wall  and 
base  of  bladder 

13 

D.E. 

7/26/21 

M. 

44 

Frequency 

9  months 

5 

Papilloma  a  t  - 
tached  to  tri- 
gone close  to 
right  ureter 

14 

S.D. 

9/12/21 

F. 

61 

None 

9  months 

10 

Malignant  papil- 
loma 

15 

E.E. 

9/17/21 

F. 

58 

None 

7  months 

none 

Infiltrating  car- 
cinoma 

16 

J.W. 

11/11/21 

M. 

65 

Frequency 

2  weeks 

none 

Malignant  papil- 
loma 
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ori:n.\Tiox 


i>uprn|»ul»ir       cvMot 
omv.     Kiidium 


UAIMIM 


M'KCIXIKN 


I.I.M  I.TH 


Supmpubio      cyntot 
omv.     Rndium 


.')  rti«liiiin  tii*iMll«>ii.  I'J*^  rnrrinonm 
itiil.  (*nrlt,  iiiMTtcfl  int«i 
l^ntwth.  K4«pont«'<l  our 
month  tutor  (4  lu»uri«). 
On  thnv  n'iM'ntr.l  vxnn\ 
inatioiii«  lu)  ^niwth  viiii 
hir  «>r  palpable 


8  radium  iuhmIIcj*  inMortotl 
into  l»la«Kl<'r  luis<»  (<» 
hours),  2  of  25  mil.,  4 
of  12Va  mil..  2  of  1(> 
mil.,  4  luvdlcs*  insM'rtnl 
t  h  r  o  u  >;  h  suprapulii*- 
wound,  1  month  apart 
for  3  applications;  .3 
noodles  f<»r  2  applica- 
tions 2  months  apart, 
and  1  of  2  no<'dles 


Suprapubic       cystot-  12  radium  noodles  in 
omv.     Radium  sorted,  2  of  2.1  mil.,  4  of 

121,2    mil.,   2   of    7    mil., 
for  (>  hours 


Carcinoma 


Adenocar- 
cinoma 


Suprapubic      cystot 
omv.     Radium 


Vesical  papilloma  re- 
?p<»nded  at  once  to 
fulpuration.  Supra 
puVuc  cystotomy  9 
months  later 


10  radium  noodle  s  in-  Carcinoma 
sorted,  2  of  2.1  mil.,  4  of 
I2I2    niil.,   and   4    of   10 
mil.,  for  6  hours 

2    radium    noodles   of    2.1  Carcinoma 
mil.      inserted      through 
bladder    base    ijito    peri- 
vesical growth 


I'atii'nt  diod  of  pni»u- 
mnniii  1  yi-nr  liitor.  Hind 
<lor  lonuiM'd  and  found 
fnt?  of  t{ro\vth.    2/1.1/22 


No  iTard  gr(»wth  palpabb-. 
HIaddor  baw  odomatous. 
Woun<l  healed.  Partial 
incontinence.    .1/1.1/22 


Xo   response  to   ful-!4  radium  needles,  10  mil.Harly  malig 
juration.    Resection!  each,  inserted  about  line,   nancy 
of  l)ladder.    Radium'   of  resection  for  4  hour? 


Resection  of  bladder. 
Radium 


Resection  of  bladder. 
Radium 


4  radium  needles  of  12i.j  Carcinoma 
mil,  each,  inserted  about 
line     (»f     resection     of 
growth  for  5  hours 


\    radium    needles    of    10  Carcinoma 
mil,  each,  in.«erted  about 
line   of    resection    for    4 
hours 


Wound  h<*aled.  Fro<'  fr<»ni 
growth  by  inspection 
and  intravesical  paljia- 
tion  ()  months  later.  Pa- 
tient well.  Free  from 
growth.    4/19/22 

Bladder  free  of  growth. 
l*atient  well.  Wound 
healed.      4/15/22 

Treated  bv  fulguration 
4/9/21.  "Rapi<l  disaj.- 
pearance  of  growth.  Oc- 
clusion of  right  ureter. 
Right  nephrect<miy.  Su- 
prapubic cystotomy.  No 
bladder  growth.  Rapid 
perivesical  growth  of 
carcinrmia  aii«l  death 
from  metastasis 

Wound  healed.  X.'  n-.-ur- 
rence  t(»  date.  Sl..u;;h 
in  noodle  w*>uiid  for  ''. 
months.  Patient  well, 
free  of  growth.    l/l*<   22 

^Vound  hcah'd.  Nc  rc.ur- 
rence  t«t  date.  Slough 
in   needle   wounds    for   4 

j    months.    Froo  of  growth 

!    .VI 0/22 

Wound  healed.  Xo  recur- 
rence t«.  date,  4/10/22 
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Table  I —  Cont'd 


NUM- 
BER 

PA-     1 
TIENT  ! 

DATE 

SEX 

AGE 

SYMPTOMS 

HEMATUPJA 

LOSS  OF 
WEIGHT 

CLASSIFICATION 
OF   TUMOR 

17 

M.Y. 

1/27/22 

M. 

48 

Frequ  e  n  c  y, 
urgency 

15  months 

pounds 
5 

Malignant  papil- 
loma 

18 

C.  R. 

1 

! 

■ 

•  1/31/22 

M. 

52 

Frequ  e  n  c  y, 
urgency 

2  years 

10 

Infiltrating  car- 
cinoma, entire 
base 

19 

s.o. 

i 

2/10/22 

F. 

63 

Frequ  e  n  c  y, 
urgency 

15  months 

15 

Infiltrating  car- 
cinoma, exten- 
sive, 2  growths 

radium  without  resection,  and  the  majority  by  resection  and  radium — 
certain  points  haVe  been  impressed  upon  me  which  seem  worthy  of 
report. 

Of  these  19  patients,  14  were  males,  5  females.  Their  ages  were 
forty  to  fifty,  4;  fifty  to  sixty,  7;  sixty  to  seventy,  5;  seventy  to 
eighty,  2;  eighty  to  ninety,  1. 

All  of  the  patients  had  hematuria,  the  duration  of  which  varied 
from  two  weeks  to  two  years.  They  were  free  from  urinary  symp- 
toms— urgency,  frequency,  painful  urination — or  these  symptoms  were 
distressing. 

But  2  patients  had  maintained  their  weight;  the  others  had  lost 
from  5  to  25  pounds,  the  average  being  a  loss  of  15  pounds  in  six 
months. 

Six  of  the  cases  presented  a  papillomatous  growth;  13  an  infiltrat- 
ing growth  unquestionably  cancer  from  the  cystoscopic  picture.  In 
4  of  the  papillomatous  growths,  where  a  possibility  of  its  being 
benign  was  entertained,  fulguration  was  first  attempted,  in  each  case 
the  growth  showing  no  response.  All  of  the  19  cases  proved  to  be 
malignant. 

The  test  of  fulguration  upon  a  papilloma  is  often  valuable  in  estab- 
lishing a  diagnosis.  If  a  papilloma  does  not  respond  to  fulguration 
at  once  it  is  probably  malignant,  and  the  bladder  should  be  opened 
without  delay.  The  histological  study  of  the  pathology  of  the  growths 
has  been  interesting.  "Where  doubt  existed  as  to  the  nature  of  the 
growth  removed,  or  sections  taken  for  diagnosis,  the  same  section  or 
sections  from  different  parts  of  the  growth  have  been  submitted  to 
more  than  one  pathologist.  In  several  instances  one  pathologist  has 
reported  no  malignancy  while  another,  in  the  same  case,  has  reported 
carcinoma.     This   means   either   a   different   classification   of   bladder 
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OHKRATION 


KAliirM 


HI'KriXIKN* 


No  Twponur   to   ful  ^4    rmlium    iMMillrfi   of    H)  Kiirly  innliK 
^iratiot).    Rojtrrtioii;  mil.  ouch  iiif«rrt«M|  nlH»ut|   imtiry 
of  bla«ldcr.    Rnduini    lino   of    roMvtiim    for    3 
i   luujri*  i 


8upn»puhic      cystot 
omv.     Radium 


Suprapubic      cystot 
omy.     Railium 


0  radium  mvdlos,  1  of  2.'),('iirrinoiim 
mil.,  2  of  1-^j  mil.,  ami 
3    of    10    mil.,    inccrtoil 
into  tho  jjrowth.s 

S  rndium  noodl'^s,  2  of 
12Vj  mil..  4  of  10  mil., 
and  2  of  7  mil.,  insortod 
into  tho  two  infiltrating 
p^rowths 


KKHll.TK 


Wound  lioiili'd.  No  rjTur- 
ronrr.  Stou^hf*  alH»ut 
n<M>dlo  wotindM  (•till  pron- 
ont   (.{  niontliK^   4/H'./22 

Drainajjo  tiil>o  in  po^^itioii. 
Ctrowtlif*  niaikodly  diinin- 
inhod   in  aw.v,  4/10/22 


Drainajfo  ttilx*  in  position. 
(»  r  o  w  t  h  s  diininisliiii^ 
rapi<lly  4/l!»/22 


tumors  by  individual    patholojrists.   or   iiialii/nancy   in    isolated   areas 
of  the  prowth. 

The  aceompanyinjr  chart  jrives  the  important  points  in  these  cases. 


TO  SUMMARIZE  THESE   CASES 

The  two  cases  treated  by  suprapubic  cystotomy,  actual  cautery  de- 
struction of  jrrowth.  and  radium  (Cases  1  and  6)  -were  hopeless  cases 
from  the  start.  The  prrowth  was  very  extensive,  and  there  were  sijrns 
of  metastasis.  Both  men  were  younp:,  forty-one  and  forty-four  years 
of  ape.  and  it  was  an  attempt  to  do  somethinp:  for  their  relief,  the 
symptoms   beinjj  most   distressinpr. 

The  female  with  the  infiltratino:  carcinoma  (Case  2)  of  the  fundus 
of  the  bladder,  was  in  perfect  healtli  for  four  months  after  operation 
when,  within  three  weeks'  time,  a  very  extensive  recurrence  appeared 
in  the  bladder  and  abdominal  scar,  althoujrh  the  i-esection  had  been 
a  wide  one.  with  2  cm.  of  healthy  bladder  on  every  side  of  the  rrrowtli. 
She  rapidly  developed  metastasis. 

Case  3  presented  small  indurated  nodules  which  proved  to  be  adeno- 
carcinoma. Althoujrh  the  nodules  disappeared  readily  under  the  ra- 
dium, others  appeared  and  the   growth  metastasized  rapidly. 

Case  13  was  a  benijrn  pajiilloma  with  a  malijrnant  base.  The  intra- 
vesical portion  of  the  priT,-\vth  disa|i])eai-ed  ra])idlv  under  fulLniratinn. 
while  the  base  extended  aloiiff  the  outei-  bladder  wall.  r'niiii)letely 
surroundinp:  the  bladder,  occludinjr  the  ri«rht  ureter,  and  aj^i^earinir 
in  the  anterior  abdominal  wall.'    ^Fetastases  developed  rai)idly. 

In  Case  4,  the  growth,  a  larjre  infiltrating^'  cancer  of  th<'  anterior 
bladder  wall,  was  eliminated  by  resection  and  the  implant  destroyed 
readily  by  radium  pack. 

In  Ca.ses  7.  9.  10.  11  and  12,  of  infiltrating  carcinoma,  the  bladder 
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was  freed  of  growth  by  destroying  the  growth  with  radium  needles, 
in  the  first  three,  repeated  introductions  being  necessary.  In  Cases 
18  and  19,  recent  cases,  the  growths  are  rapidly  receding. 

In  Case  8,  isolated  infiltrating  growths  recurred  and  metastases 
have  been  present  for  one  year. 

In  Case  15,  infiltrating  carcinoma  treated  by  resection  and  radium, 
needles  being  inserted  about  the  line  of  suture,  the  bladder  has  been 
free  of  recurrence  for  seven  months.  The  histologic  sections  in  this 
case  showed  a  rapidly  growing  carcinoma,  strains  of  cancer  cells 
extending  along  the  muscle  bundles. 

In  Cases  5,  14,  16  and  17,  malignant  papillomata,  resection  supple- 
mented by  radium  needles  about  the  line  of  resection,  has  given  in 
each  case  a  bladder  free  of  growth  to  date. 

SUMMARY 

In  cases  of  extensive  carcinoma  of  the  bladder,  when  metastasis 
has  taken  place,  one's  efforts  should  be  directed  toward  making  the 
patient  as  comfortable  as  possible.  Often  this  may  best  be  attained 
by  simple  bladder  drainage. 

In  extensive  carcinoma  of  the  bladder  without  metastasis,  in  lieu 
of  total  or  subtotal  cystectomy,  it  is  possible  in  some  cases  to  destroy 
the  growth  by  repeated  insertions  of  radium  needles — if  one  bears 
in  mind  that  he  is  trying  to  destroy  the  growth,  not  the  patient,  hy 
not  too  massive  a  dose,  but  by  repeated  insertions  at  sufficient  inter- 
vals, giving  free  bladder  drainage  to  allow  for  sloughing  and  infec- 
tion, every  effort  being  exerted  during  the  process  to  increase  body 
elimination. 

A  circumscribed  carcinoma  should  be  removed  by  resection,  if  pos- 
sible. Recurrences  after  operation  are  less  resistant  than  the  primary 
growth,  sometimes  yielding  even  to  fulguration.  A  careful  watch  of 
all  cases  following  operation,  should  be  maintained  that  recurrences 
may  be  detected  as  early  as  possible,  and  destroyed,  thus  minimizing 
the  chances  of  metastasis. 

The  insertion  of  radium  needles  into  the  bladder  wall  about  the 
line  of  resection  causes  the  formation  of  sloughs  which  have  in  some 
cases  remained  for  four  months.  Such  a  procedure  is  valuable  in 
minimizing  the  chances  of  local  recurrence  by  destroying  stray  can- 
cer cells  and  involves  no  risk  or  discomfort. 

Malignant  papillomata  should  be  removed  by  resection,  the  line  of 
resection  being  fortified  by  the  inserl^ion  of  radium  needles. 

While  the  cases  reported  are  too  recent  to  warrant  the  drawing  of 
conclusions,  the  course  of  these  cases  so  treated  has  been  decidedly 
more  satisfactory  than  in  those  treated  by  methods  formerly  employed. 

REFERENCE 

(1)  Gardner:    Trans.  Amer.  Urol.  Assoc,  1915. 


EXPKHI.MKNTAL  STIDY  (^F  (ilM   ACACIA   AM)  CI.rcoSK 
INTKAVKNorsLY   I'OR  TKAC.MATIC  SIKmK 

By  Lilian  K.  V.  Kakrak,  A.H.,  M.J).,  F.A.C.S. 

J»ini«>r     .Vltcinlinn    Surgeon 

AND  Jamics  V.  Ricci,  AM.,  M.I). 

Atljtinct    A!»!«i!*tam    Surncon 

ALTIlOrCJlI  till'  cause  of  surjrieal  shock  is  still  a  dcljatahle  one 
the  symptoms  of  shock  are  constant.  The  clinical  picture  is  al- 
ways one  of  depression  which  is  more  or  less  profound  according"  to 
the  depree  of  shock  present.  The  condition  is  characterized  by  col- 
lapse, pallor,  shallow  respiration,  ra])id  fee})le  pulse,  and  cold  clammy 
sweat.  There  is  a  marked  fall  in  blood  pressure,  a  diminished  blood 
volume  due  to  the  escape  of  plasm,a  into  the  tissues  and  a  stasis  of 
blood  corpuscles  in  the  peripheral  capillaries  with  increased  viscos- 
ity of  the  blood  and  a  diminished  alkali  reserve  or  CO.  of  the  blood 
causing  a  condition  of  acidosis  in  the  tissues.  As  the  result  of  this 
diminished  blood  volume  there  is  a  decrease  in  the  tissue  oxyprenation 
and  in  renal  elimination  so  that  the  tissue  toxins  increase  rapidly  in 
the  body,  and  the  tissue  cells  are  soon  impaired.  Final  paralysis  of 
the  vital  nerve  centers  then  follows.  If  the  blood  volume  can  be  re- 
stored to  normal  or  nearly  normal  by  an  innocuous  fluid,  provided  the 
loss  of  blood  does  not  equal  more  than  one-half  of  tlie  total  blood 
volume,  the  oxyjrenation  of  tissues  will  ])e  restored  and  elimination 
of  toxins  by  the  kidney  tubules  will  result.  If  the  total  blood  loss  is 
equal  to  or  greater  than  one-half  of  the  whole  blood  volume  the  circu- 
lation can  be  maintained  for  a  short  period  while  a  donor  is  bein^ 
obtained  for  a  blood  transfusion.  In  an  article  by  one  of  us  (Farrar) 
the  beneficial  effect  of  gluco.se  and  gum  acacia  in  preventing  acidosis 
in  operative  surgery  has  been  .shoAvn  and  in  a  recent  study  made  in 
the  Oynecological  Department  of  Cornell  I'niversity  ^Fcdical  CoHcl'c 
at  the  Woman's  Hospital  on  53  cases  in  which  gum  glucose  was  given 
to  prevent  or  combat  surgical  shock  it  was  found  that  a  solution  con- 
taining 6  per  cent  gum  acacia  in  saline  and  20  per  cent  p:lucosc  <;iven 
intravenously : 

1.  Will  increa.se  and  maintain  from  two  to  six  hours  at  least  the 
blood  pres.sure  in  66  per  cent  of  the  cases: 

2.  Will  raise  and  maintain  blood  pressures  which  have  dropped  to 
a  dangerous  level; 

3.  Gives  a  prophylaxis  again.st  shock  of  over  85  per  cent: 
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4.  Gives  a  prophylaxis  against  death  from  shock  of  89  per  cent. 
The  following  studies  have  been  made  by  one  of  ns  (Ricci) : 

1.    THE  EFFECT   OF   GUM   GLUCOSE  SOLUTION   IN   VITRO   V^ITH   WHOLE 
CITRATE    HUMAN   BLOOD 

Four  c.c.  of  blood  to  1  c.c.  of  2.8  per  cent  citrate  solution.  This 
blood  was  diluted  1  c.c.  to  24  c.c.  of  saline.  A  loop  of  this  dilution  of 
blood  gives  an  even  distribution  of  cells  possible  for  microscopic  in- 
spection. One  c.c.  of  the  above  concentrations  has  been  used  through- 
out this  experiment  on  the  assumption  that  an  individual  of  150  lbs. 
has  approximated  3500  c.c.  of  blood — to  whom  250  c.c.  of  solution 
is  given,  it  can  be  estimated  that  1  c.c.  of  blood  comes  in  con- 
tact with  %4  c.c.  of  gum'  glucose;  that  is,  for  every  c.c.  of  blood  the 
individual  receives  ^4  c.c.  or  one  drop  of  gum  glucose  solution.  . 

(1)  1  c.c.  5  per  cent  blood — 1  c.c.  of  gnm  glucose  present  hemolysis 

(2)  1  c.c.  "       .5  ''     "         ''  -  none 

(3)  1  c.c.  "       .2  ''     an  _  a 

(4)  1  c.c.  ''       .1  ''     "         "  -  '' 

(5)  1  c.c.  "       .05  ''     "         "  -  '' 

The  phenomenon  of  fibrin  clot  formation  does  not  occur  with  the 
addition  of  saline  to  blood  until  large  proportions  of  saline  are  added. 
Hemolysis  does  not  occur  even  with  the  largest  amount  of  gum  glu- 
cose solution. 

Agglutination. — Up  to  strengths  wherein  one  c.c.  of  gum  glucose  is 
added  to  one  c.c.  of  1-25  blood  saline  solution  no  agglutination  oc- 
curs; this  would  be  equivalent  to  adding  3000  c.c.  of  gum  glucose 
solution.  Expressed  in  clinical  entities  even  40  liters  intravenously 
in  man  would  produce  no  injury  to  the  red  cell  per  se.  It  is  of  inter- 
est to  note  that  gum  glucose  in  no  way  hinders,  rather  it  aids  in  the 
coagulation  as  shown  both  in  vitro  and  in  vivo, 

2.   A  STUDY  OF  THE  ACTION  OF  GUM   GLUCOSE  SOLUTION  ON   BLOOD  IN  VIVO 

A  solution  of  6  per  cent  gum  acacia  has  a  viscosity  slightly  higher 
than  normal  blood  but  less  than  the  viscosity  of  blood  in  shock  and 
a  solution  of  20  per  cent  glucose  given  at  a  timed  rate  is  the  amount 
of  glucose  that  the  body  tissues  will  absorb  per  hour  and  this  is  the 
percentage  used  in  the  Woman's  Hospital.  The  following  experi- 
ment was  then  made  to  ascertain  if  any  harmful  effect  would  be  pro- 
duced if  higher  percentages  were  used.  Rabbits  were  shocked  by 
being  laparotomized,  bled,  and  the  intestines  manipulated  until  the 
blood  pressure  in  the  carotids  had  fallen  to  a  shock  level  and  they 
were  then  given  in  large  amounts  a  gum  (6  per  cent)  glucose  (20  per 
cent)  solution.  The  object  being  to  produce  the  clinical  picture  of 
shock  and  after  gum  glucose  had  been  injected  to  study  the  specific 
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gravity  and  viKcosity  of  the  blood  and  the  hiNtoloKic  Ktructure  of  the 
kidney,  heart,  spleen,  liver  and  lungH  microHcopically. 

3.  SPECIFIC   GRAVITY 

The  specific  gravity  was  found  to  vary  between  1.048  and  1.051 ; 
taking  1.045  as  a  normal  coefYicicnt  it  is  seen  that  there  is  a  definite 
concentration  in  the  solid  constituents  of  ".shocked  blood."  (Jrant- 
ing  a  margin  of  error  of  a  few  degrees  the  figures  remain  constant 
and  higher  than  normal  in  the  observation  made.  The  introduction 
of  gum  glucose  solution  elevated  the  specific  gravity  and  the  viscos- 
ity still  higher;  the  addition  of  15  c.c.  raised  it  from  1  to  2  degrees 
whereas  the  additional  30  and  35  c.c.  increa.sed  it  a  maximum  of  4 
degrees.  This  occurs  not  because  the  concentrations  of  blood  cells 
are  further  increased — which  would  perhaps  be  fatal — but  l)ecause 
the  gum  glucose  solution  added  has  a  specific  gravity  considerably 
higher  than  that  of  normal  or  even  shocked  rabbit's  blood.  The  es- 
timation made  on  blood  taken  an  hour  after  the  infusion  of  gum  glu- 
cose showed  a  definite  decrea.se.  This  compares  most  favorably  with 
readings  observed  in  cases  where  saline  was  infused  in  lieu  of  gum 
gluco.se.  There  was  an  initial  decrease  in  the  .specific  gravity  with 
saline  solution  but  this  is  invariably  followed  by  a  subsequent  in- 
crease which  almost  reached  its  pre-infusion  level  when  estimation 
was  made  an  hour  later.  Increa.sed  specific  gravity  and  viscosity  in- 
dicate concentration  of  the  cellular  constituents  and  this  is  what 
occurs  when  saline  has  left  the  circulation — and  it  has  been  .shown 
to  do  so  by  previous  experimentation. 

4.   VISCOSITY 

With  the  figure  3.2  estimated  at  25°  C.  (Burton-Opitz,  3.1)  taken 
as  a  high  viscosity  norme,  shocked  peripheral  blood  shows  a  moder- 
ate increase  immediately  following  gum  glucose  infusion ;  this  like- 
wi.se  is  due  to  the  fact  that  the  vi.scosity  of  the  added  fluid  is  consid- 
erably lighter  than  that  of  shocked  blood  (5.4).  One  hour  subsequent 
to  the  infusion  there  was  a  definite  drop  in  the  viscosity.  The  figures 
ranged  from  a  minimal  3.3  to  a  maximum  of  3.7.  The  addition  of 
15  c.c.  of  gum  glucose  brought  about  no  immediate  appreciable 
change.  With  the  addition  of  30  to  35  c.c.  there  was  an  increase  of 
from  .2  to  .4  points  which  dropped  to  a  figure  lower  than  the  pre- 
infusion  level  one  hour  following  the  infusion.  Somewhat  striking 
are  the  viscosity  readings  ob.served  in  the  cases  where  .saline  was 
given.  The  infusion  of  40  c.c.  of  saline  (the  amount  necessary  to 
raise  blood  pressure  appreciably)  brought  about  a  drop  in  the  vis- 
cosity from  .2  to  .5  points;  but  one  hour  later  the  vi.scosity  rose  again 
to  the  pre-infusion  level.    This  is  another  proof  that  the  introduction 
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of  jfum  jrlucose  doconci»ntnitc»s  tin*  prriphrral  IiIckmI  (the  ])hcnomo- 
non  of  peripheral  eoneentrationK  of  eelln  liriiiK"  eonstnnt  in  shook) 
while  saline  (lm»s  so  hnt  tiMnporarily  and  losos  its  elTrctivoness  at 
least  one  hour  following  infusion. 

MicRascopir  sTt'nv  of  organs 

Histolopie  observations  were  made  on  kidney,  liver,  spleen,  heart 
and  lunjr  and  no  ehanjres  were  notieed  other  than  the  slijjht  amount 
of  conprestion  always  notieed  in  rabbits  that  liave  l)een  etherized  to 
death  without  previous  interference.  Finally  rabbits  were  <riven  lar«re 
amounts  of  pum  pluoose  s(dution  intravenously  and  the  eaj)illary  eir- 
eulation  of  the  mesentery  viewed  under  the  niieroscope.  The  active 
movement  of  the  eorpuseles  was  seen  without  any  evidence  of  elump- 
injr  of  the  corpuscles  and  the  rise  in  blood  pressure  recorded  as  fol- 
lows:    (Fip.  1.) 

CONCLUSIONS 

1.  Six  per  cent  jrum  and  20  per  cent  <rlucose  solution  j^iven  intra- 
venously will  raise  and  maintain  blood  pressure  in  rabbits  that  are 
in  traumatic  shock. 

2.  The  same  solution  does  not  cause  a^<?lutination  or  hemolysis  of 
rabbit's  blood  either  in  vitro  or  in  vivo. 

3.  This  solution  jriven  intravenously  in  lar<re  amount  does  not  altei- 
the  histologic  structure  of  the  tissues  of  rabbits. 


POSTPARTUM  RETROVERSIONS:    A  PRELIMINARY  REPORT 
By  James  Kilburn  Mossman,  M.B.  (Tor.) 

Adjunct   Assistant    Surgeon 

THE  follow-up  system  of  the  Obstetrical  Service  at  the  Woman  *s 
Hospital  has  been  in  effect  since  June,  1920.  In  view  of  the  large 
number  of  patients  who  were  found  with  retroversion  at  some  time 
or  other  while  under  our  observation,  it  is  thought  that  a  preliminary 
survey  of  this  phase  of  the  work  will  be  of  interest.  It  should  be  clearly 
understood,  however,  that  we  are  dealing  only  with  retroversions,  and 
not  with  any  other  condition  found  postpartum  which  might  cause 
us  to  classify  the  case  as  other  than  satisfactory  on  discharge. 

On  this  service  the  system  has  been  as  follows : 

The  patient  is  examined  by  the  attending  surgeon  when  ready  for 
discharge  usually  on  the  fourteenth  day  postpartum.  She  is  then  in- 
structed to  report  back  for  examination  in  two  weeks — that  is  one 
month  after  delivery.  If  her  condition  is  satisfactory  at  this  latter 
visit,  she  returns  again  in  four  weeks,  and  then  comes  once  more  for 
her  final  visit  at  the  end  of  the  twelfth  week  postpartum.  She  is  now 
classified  as  satisfactory,  unsatisfactory  or  unchanged,  as  the  case  may 
be.  The  term  unchanged  means  simply  that  the  patient  leaves  us  with 
a  disability  of  some  sort,  but  to  the  best  of  our  knowledge  no  worse 
than  before  this  delivery. 

When  a  fundus  is  found  retroverted,  it  is  replaced  at  once  and  a 
pessary  inserted,  the  patient  being  instructed  to  come  back  in  a  week 
to  see  if  the  pessary  is  doing  its  work.  If  the  pessary  is  not  satis- 
factory, it  is  changed  and  the  patient  returns  again  in  a  week  for 
examination.  Should  the  fundus  be  held  well  forward  by  the  pessary, 
the  patient  reports  to  us  once  a  month  thereafter  to  have  the  pes- 
sary cleaned  and  reinserted.  She  is  instructed  to  douche  herself 
twice  daily  and  to  take  the  knee-chest  position  for  10  minutes  night 
and  morning.  If  there  is  subinvolution,  she  is  given  ergot  in  addition 
to  hot  douches.  At  the  end  of  three  months,  the  patient  is  given  a 
week's  trial  without  the  ring,  and  if  she  returns  with  the  fundus  still 
in  good  position  she  is  discharged  as  satisfactory.  If  not,  she  is  re- 
ferred to  the  gynecologic  clinic  for  further  attention. 

To  date  we  have  referred  to  the  follow-up  clinic  650  cases.  Of  these, 
315  have  been  followed  through  the  full  three  months*  course.  The 
remainder  proved  delinquent  in  some  w^ay  or  other  and  will  be  con- 
sidered separately. 
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Completed  CoMt: 

Total  numJicr  wren 315 

A.  Found  with  r<»trovcmion  nt  nomo  ntngo 128  (40  per  cent) 

B.  Utonifi  alwRjrt  found  in  normal  ponition 187  (60  per  cent) 

The  two  prroupa  will  be  analyzed  Rcparately  on  the  following  pages. 

J.     Betrorersion  Cnses: 

MuUif^ni\'idao «l   (.'»0  por  cont) 

PrimiRravidRO 64   (50  per  cent) 

Present  Labors: 

Normal    t>4   (74  per  cent) 

Abnormal 34  (26  per  cent) 

Abnormal  Labors: 

Forceps 26  ( 76.4  per  cent) 

Others  8   (23.6  per  cent) 

Puerpera : 

Sapremia    12   (9.3  per  c^nt) 

Previous  Labors  of  Multigravidae: 

Normal   lal>or    36   (54  per  cent) 

One  or  more  abnormal   16   (24.2  per  cent) 

Abortion  only 21    (33  per  cent) 

Abortion  and  labor 9   (13.6  per  cent) 

Cases  showing  symptoms  since  this  labor: 

Backache  only   10 

Backache  with  pelvic  pain   6 

Backache  with   bleeding-    1 

Bleeding  only 5 

Weakness 4 

Constipation    3 

Bearing  down  sensation 3 

Pain  in  lower  abdomen  or  pelvis   3 

Pelvic  pain  with  bleeding   1 

Excessive   vaginal    discharge    1 

Total 37   (28  per  cent) 

It  is  to  be  noted  that  of  the  few  who  had  symptoms,  45.9  per  cent 
complained  of  backache,  either  alone  or  associated  with  some  other 
trouble.  Next  in  importance  in  our  clinic  seems  to  have  been  pelvic 
pain  27  per  cent.    Bleeding  was  present  in  18.9  per  cent. 

Cases  with  symptoms  previous  to  this  pregnancy 2 

1.  Primipara,  backache  for  many  years  previous,  was  found  with 
retroversion  after  delivery.  No  symptoms  while  wearing  pessary  and 
was  finally  discharged  as  satisfactory  with  instructions  to  return  if 
there  were  any  further  symptoms. 

2.  Multipara,  backache  since  first  ba])y,  five  years  before.  Not 
cured. 

Date   of  Discovery   of   Retroversions: 

End  of  2nd  week   22  ri7  per  cent) 

*'     ''    4th      " 69  (53.9  per  cent) 

'*     "     6th      "       12  (9  per  cent) 

"     *'    8th      " 22  (17  per  cent) 
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The  remainder  were  found  after  the  eighth  week. 

These  figures  show  over  70  per  cent  of  our  retroversions  to  have  de- 
veloped before  the  end  of  the  eighth  week,  and  if  borne  out  by  fur- 
ther investigation  point  to  the  urgent  need  for  early  and  systematic 
examination  of  our  puerperal  women. 

B.     Cases  With  No  Retroversion: 

Primio^ravidae 83    (44  per  cent) 

Multigravidae 104   (56  per  cent)  . 

Present  Labors: 

Normal 133    (72  per  cent) 

Abnormal 54   (28  per  cent) 

Abnormal  Labors: 

Forceps 36   {QQ  per  cent) 

Others 18 

(There  were  11  cesarean  sections  in  this  group.) 
Puerpera : 

Sapremia 9   (5  per  cent) 

Previous  Labors  of  Multigravidae: 

Normal  labors 64   (63.5  per  cent) 

One  or  more  abnormal   22   (21  per  cent) 

Abortion  only 18   (17  per  cent) 

Abortion  and  labor   34   (32.5  per  cent) 

Cases  showing  symptoms  since  this  labor : 

Backache    only 18 

Backache  with  bearing  down   .2 

Backache  with  bleeding    1 

Bleeding  only 5 

Weakness  and  pain  in  lower  abdomen 8 

Weakness    only 5 

Dragging    sensation 3 

Constipation 3 

Sacroiliac  pain    . , 2 

Painful   micturition    2 

Fainting   spells    1 

Acute  pain  in  lower  abdomen 1 

Total 51   (27  per  cent) 

Backache  is  here,  again,  the  most  prominent  symptom — 41  per  cent. 
There  was  pelvic  pain  in  17.6  per  cent,  and  bleeding  in  11.7  per  cent. 

These  symptoms  have  been  enumerated  in  detail  in  order  to  show 
what  may  be  expected  from  the  women  who  attend  these  clinics.  It 
is  noteworthy  that  in  practically  every  instance,  the  symptoms  were 
cleared  up  very  promptly  as  soon  as  the  patient  could  be  persuaded 
to  take  proper  care  of  herself.  The  majority  of  these  women,  on 
returning  home  from  hospital,  plunged  at  once  into  household  duties 
(in  some  cases  very  onerous)  and  paid  no  further  attention  to  them- 
selves until  forced  to  do  so  by  the  onset  of  one  or  more  of  the  above- 
noted  troubles. 

Of  these  cases  that  never  showed  retroversion  while  with  us,  seven 
had  complained  of  certain  symptoms  prior  to  this  pregnancy. 

Primiparae Pain  in  lower  abdomen  1 

Backache  1 

Multiparae Pain  in  left  lower  quadrant  2 

Backache  2 

Backache  and  bearing  down  1 
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ENI>-RBBULT8  OP  TRKATMKNT  OP  IHWTPARTrM  RKTROVKRKIONS  IN  THIS  CLINIC 

T«U!  niimttor  tmitfHl  V2^ 

1.  C\\TVi\    7U  (rt2  prr  r««nt ) 

2.  rnJ«iitii»fRrton- 40  (31    jht  ^ont^ 

n.  Unrhnnctv)   0  (7  \H*r  rout ) 

Acconlinp  to  those  fipuros.  12.5  p(»r  cont  of  all  cases  seen  tliroui?h 
the  full  postpartum  course  were  discliarped  with  retroversions. 
An  analysis  of  the  three  groups: 


Primigraviilao 
Multigmvi«lae 


1. 
Snt  IB  factor  V 


40    (50.0   |HT   cent) 
:«>    (49.4   i>er  cent) 


Un.«*ati!'factorv 


24  (00  per  cent) 
10  (40  per  cent) 


3. 

Unchanffed 


Present  labors: 


Normal 
Abnormal 


1. 
Satinfactorv 


59    (75   per  cent) 
20    (25    per  cent) 


Unsati.'«fact<»rv 


27  (07.5  j)er  cent) 
13  (33  per  cent) 


Unchanjjed 


8  (S9  per  cent) 
1  (11  per  cent) 


Previous  labors  of  multiprravidae: 

1. 
Satisfactory 

2. 
Unsatisfactory 

3. 

Unchanged 

Normal 
Abnormal 
Abort.  Lalwr 
Abortion  only 

24  (01.5  per  cent) 
0  (15.^  per  cent) 

10  (25.6  per  cent) 
6  (15.3  per  cent) 

9    (50.2   per  cent) 
4    (25  per  cent) 
6   (37.5  per  cent) 
3   (18.7  per   cent) 

3 
0 
5 
0 

Patients  known  to  have  had  retroversion  before  prejrnancy 5. 

One  of  these  women  was  discharged  cured.  The  remainder  were  un- 
changed. 

Delinquent  Cases. — 

Cases  listed  under  this  head  are  those  wliieh  did  not  return  at  all 
or  which  did  not  make  the  required  number  of  visits,  and  are,  there- 
fore, not  included  in  the  previous  groups  on  account  of  lack  of  com- 
plete data. 

1.  Never  returned  to  follow-up  clinic 102   (15.0  per  cent) 

2.  Made  one  visit  only I'i2   (20.3  per  cent) 

Primips 06 

Multips 00 

Satisfactory  at  this  visit 120   (91  per  cent^ 

Retroversion  at  this  visit 12    (9  per  cent) 

3.  Made  two  visits  only 72    (11  per  cent) 

Primips    41    (50.9  per  rent) 

Multips 31    ( 43  per  cent ) 

Satisfactory  at  this  visit    59    (82  per  cent ) 

Under  pes.«5ary  treatment  at  this  time 13    (18  per  cent) 

4.  More  than  two  visits  but  uncompleted   ....        29    C4.4  per  cent) 

All  of  this  group  were  under  treatment  for  retroversion  and  stopped  attending  the 
clinic  when  at  least  one  more  visit  was  necessary  to  dotermine  their  final  status  as 
cured  or  unsatisfactory. 

20  left  after  pessary  was  removed  for  trial  and  «lid  not  return. 

9  left  still  wearing  pessary  and  were  not  seen  again. 

Total  Delinquents  335,  or  51.5  per  cent  of  all  cases  referred. 
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It  is  impossible  to  classify  or  even  give  a  prognosis  in  this  group. 
It  is  evident  that  a  large  proportion  of  our  patients  have  not  cooper- 
ated as  they  might  have.  These  women  have  all  been  sought  out  by 
the  Social  Service  workers  and  the  importance  of  the  examinations 
explained  to  them.  The  reasons  given  for  nonreturn  are  varied  and 
entertaining,  but  the  main  factor  is  that  they  feel  perfectly  well. 
Certainly  it  is  very  difficult  to  convince  women  with  no  symptoms 
that  there  may  be  something  wrong.  Even  those  who  have  been 
undergoing  pessary  treatment  i;n  this  clinic  are  loath  to  return  for 
further  attention  in  the  gynecological  clinic,  and  relatively  few  of 
them  are  seen  again.  It  is,  however,  notable  that  the  number  of  pa- 
tients cooperating  as  they  should  is  steadily  increasing,  and  it  is 
believed  that  this  will  improve  as  public  education  in  this  subject 
spreads.  Pioneer  work  in  medical  education  is  notoriously  slow  work, 
but  once  started,  usually  rolls  on  under  its  own  momentum  at  an 
astonishing  and  ever-increasing  rate. 

REMARKS 

It  is,  of  course,  impossible  to  draw  any  sure  conclusions  from  such 
meager  figures  as  are  herewith  presented,  but  there  are  certain  fea- 
tures that  seem  worthy  of  note  and  they  are  given  now  in  order  to 
show  the  general  trend  of  this  investigation. 

1.  In  those  cases  with  retroversion,  there  were  as  many  primiparae 
as  multiparae.     Multiparity  does  not  seem  to  be  a  cause. 

2.  The  proportion  of  normal  labors  in  this  group  was  74  per  cent. 
Apparently  operative  delivery  does  not  tend  to  produce  displacement. 

3.  Among  the  retroversion  cases  there  were  about  twice  as  many 
who  had  sapraemia  as  among  the  normal  cases. 

4.  There  are  as  many  symptoms  among  those  with  the  fundus  in 
good  position  as  in  those  with  retroversion.  The  proportion  of  back- 
aches is  about  the  same  in  both  groups,  but  in  those  with  displace- 
ment there  is  a  well-marked  increase  in  the  pelvic  pain  and  bleeding. 

5.  The  occurrence  of  previous  operative  deliveries  and  previous 
abortions  is  the  same  in  both  groups.  On  account  of  the  neglect  and 
lack  of  care  often  following  abortions  in  this  class  of  patients,  it  was 
expected  to  find  a  larger  number  of  abortions  in  the  histories  of  ret- 
roversion cases. 

6.  The  time  at  which  most  retroversions  are  discovered  has  been 
stated  by  Studdiford  to  be  during  the  second  month  postpartum. 
Over  70  per  cent  of  our  eases  were  found  in  the  first  four  weeks  fol- 
lowing delivery;  17  per  cent  at  the  end  of  the  second  week. 

7.  We  have  not  been  fortunate  in  treating  women  with  a  history 
of  displacement  before  this  pregnancy.  It  is  hoped  at  a  later  date, 
to  present  further  figures  from  the  gynecologic  clinic. 
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8.  We  believe  the  number  of  unHatiHfactory  chkch  diHchar^ed  (12.5 
per  cent)  is  too  high,  and  that  this  would  be  very  much  less  had  we 
full  information  about  all  our  delinquent k.  Ah  it  HtandH,  indeed, 
there  is  a  great  temptation  to  look  upon  thiH  latter  claKs  (the  delin- 
quents) with  hopefulness  and  optimism.  One  wishes  to  say,  "Here 
are  132  additional  cases,  of  which  01  per  cent  got  safely  past  the  dan- 
ger period  without  any  sign  of  a  retroversion.  There  are  72  more,  of 
which  82  per  cent  were  satisfactory  at  the  end  of  the  eighth  week. 
Is  it  not  probable  that  those  that  have  come  .safely  so  far  will  con- 
tinue without  further  trouble?"  Well,  we  think  it  is  probable.  Our 
small  array  of  figures  makes  it  seem  so;  but  the  numbers  available 
are  too  small  for  any  real  decision. 

Again,  the  temptation  of  the  past  has  been  to  say,  *'This  patient 
has  no  .symptoms;  .she  feels  perfectly  well,  and  is  able  to  do  her  work. 
It  is,  therefore,  unlikely  that  she  has  any  displacement."  The  fallacy 
of  this  rea.soning  is  apparent  at  once  on  examining  the  lists  of  com- 
plaints and  their  frequency  after  delivery.  They  are  very  similar 
whether  the  patient  is  found  to  have  retroversion  or  not. 

It  is  repeated  that  the  above  are  not  definite  conclusions,  and  a 
great  deal  more  work  is  necessarj^  if  we  are  to  know  where  we  stand 
as  regards  causes  and  incidence  of  postpartum  displacements  of  the 
uterus. 


CASE   REPORT   OF  AMNIOTIC   ADHESIONS   FOLLOWING 

RUPTURE  OF  MEMBRANES  AT  SEVENTH  MONTH 

By  Edward  Arthur  Bullard,  M.D.,  F.A.C.S. 

Junior   Attending    Surgeon 

MRS.  M.. R.  T.,  age  twenty-six,  came  to  me  in  JSIovember,  1921,  during  the  third 
month  of  her  third  pregnancy.  She  had  miscarried  at  the  second  month,  in 
July,  1921,  because  of  an  incarcerated  retroversion  and  feared  another  such  mis- 
fortune. Six  years  ago  her  first  pregnancy  terminated  normally  with  the  birth  of 
a  full  term  healthy  child  weighing  six  and  one-half  lbs.  The  patient  had  enjoyed 
'good  health  always  except  for  minor  diseases  of  childhood. 

Examination  disclosed  a  retroverted  uterus  about  two  and  one-half  months 
pregnant.     I  replaced  it  bimanually,  and  the  pregnancy  progressed  normally. 

At  the  beginning  of  her  seventh  month  the  patient  passed  through  a  period  of 
several  days  of  mental  and  physical  strain  due  to  family  troubles.  At  the  end 
of  this  time  she  was  wakened  m  the  night  (March  8)  to  find  the  bed  quite  wet. 
She  discovered  a  slight  but  constant  trickle  of  watery  fluid  from  the  vagina,  and 
this  continued  until  morning.  I  saw  her  four  hours  after  the  flow  began.  On  ex- 
amination about  an  ounce  of  pale  watery  fluid  was  found  in  the  vagina  having 
an  odor  suggesting  amniotic  fluid.  From  an  inspection  of  the  towels  used  during 
the  night  I  estimated  that  she  had  lost  a  quart  of  this  fluid.  The  cervix  was  not 
at  all  dilated,  the  fetal  heart  was  normal.  The  patient  w^as  kept  abed,  the  drib- 
bling almost  stopped  and  at  no  time  did  she  have  any  suggestion  of  uterine  con- 
tractions. 

The  following  day  her  condition  was  unchanged  and  she  had  lost  about  six 
ounces  more.  This  state  of  affairs  continued  day  after  day;  fetal  movements  active 
and  fetal  heart  normal,  cervix  very  slightly  dilated,  and  an  estimated  loss  of  from 
one  to  four  ounces  of  amniotic  fluid  daily.  I  collected  a  sample  of  this  fluid  from 
the  vagina  and  Dr.  Archibald  McNeil  reported  it  "amniotic  fluid — not  urine." 
Invariably  there  was  more  dribbling  w^hen  patient  w^as  recumbent  than  when  she 
sat  up,  and  so,  beginning  March  22,  two  weeks  after  the  initial  rupture  of  the 
amniotic  sac,  patient  was  allowed  to  sit  in  a  chair.  After  eight  days  of  this 
there  seemed  to  be  no  reason  why  the  patient  should  not  walk  about  a  bit.  The 
daily  amniotic  leakage  had  persisted  unchanged  in  amount,  the  fetal  heart  had 
continued  normal  and  the  uterus  seemed  to  be  enlarging.  There  had  been  no 
pelvic  discomfort,  the  patient's  temperature  had  been  normal  all  this  time  but  the 
pulse  averaged  ninety. 

On  March  30  the  patient  was  permitted  to  take  a  few  steps,  and  as  no  untoward 
results  were  noted  and  her  impatience  and  boredom  were  great,  she  remained  up 
and  about  her  room  every  day.  During  the  afternoon  of  April  3  there  was  a  sud- 
den gush  of  a  pint  or  more  of  amniotic  fluid,  and  sluggish  uterine  contractions 
began.  These  pains  continued  of  poor  quality  and  very  irregular  until  nine  p.  m. 
after  which  they  improved,  averaging  a  half  minute  duration  and  five  minute  in- 
tervals. At  midnight  examination  showed  one  finger  dilatation  and  cervix  not 
taken  up  at  all.  Pains  continued  unchanged  in  character  and  frequency  all  night. 
By  morning  the  patient  was  tired  and  discouraged,  cervix  taken  up  but  only  two 
fingers  dilated,  pulse  slightly  iiTegular,  110  to  130,  and  a  systolic  murmur  formerly 
heard  only  at  the  base  of  the  heart  and  considered  functional  was  now  very  loud 
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And  hourt!  nil  over  t\\v  honrt.  Dr.  (knirRo  N.  Hlnllrry  wnn  vn\Uu\  in  f(.r  nn  opinion 
on  tho  cnrtliac  condition  i»n«I  inhiwNl  prompt  ilolivory  with  iii»  littlo  tax  on  tho  pn- 
tiont  *i«  ntronjfth  n«  |»owili|i\  Arror«linKly,  untltT  «lrop  ether  nncnthcfiiii  tho  cervical 
(liiatntion  wii.«»  completed  mnnunlly.  rterim*  runlrnrtlonn  hHvinjj  ccfiMcl,  the  heml 
\vm»  crowt|e«|  down  into  the  birth  rnniil.  forropj*  iipplicd  nn<l  the  h«*nd  delivereil. 
The  j»ht»uKU»n»  ap|»<»nretl.  I»ut,  Mrnnjjejy,  ilid  not  iidvimre.  I'nMMinj;  my  hiiiid  into 
the  va»n«i»  atul  nionjf  the  child  >  iMirk  I  felt  h  wide,  tiuit,  mend.riinouH  l»nnd  wliirh 
mM*nied  nttnched  to  the  upper  nrm  or  laternl  wall  of  the  rliedt  nnd  extended  inward 
toward  the  uterus*.  As  the  nnenthetiiit  had  re|»orte«l  that  the  patient  wnj«  in  poor 
condition  my  chief  thought  was  rapid  delivery  an«l  1  promptly  broke  thiH  band  by 
a  sharp  jerk  and  the  child  immediately  slippe<l  out.  The  baby 'm  heart  wax  actin^f 
well  hut  hi»  respirations  were  very  ft'eble  and  irn'jjidar.  The  eord  wan  lijjateil  and 
care  of  the   infant    dele>jnte«l   to   Dr.    L.   V.   Lyons,   the   anesthetist.      The   placi'nta 
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AmnicTic     oJlieMoTib. 


was  expressed  by  Crede 's  method  after  a  lialf  hour  and  examination  of  it  and  tlie 
membranes  revealed  nothinj;^  abnormal.  The  mother  made  a  good  anesthetic  re- 
covery; her  cardiac  action  became  stronger  at  once  and  gave  no  further  trouble. 

Despite  long  immer.'<ion  in  warm  water  and  <»tlier  theiap<'utic  measures  the 
child  showed  no  improvement  over  its  feeble  con<lition  at  birth.  The  tirculation 
was  j»oor,  respirations  very  shallow  and  irrejiular  and  after  seven  liours  it  su«- 
cumbe<l.  Autopsy  was  refused.  The  baby  weighed  tliree  lbs.  and  showed  normal 
development  in  every  respect.  About  two  inches  above  the  right  <dbow  there  was 
a  deep  groove  partially  encircling  the  arm.  The  constriction  was  de«'pest  on  the 
external  surface  where  it  appeared  to  have  nearly  reached  the  Iwnie,  whereas  on 
the  inner  aspect  of  the  arm  where  it  normally  lies  in  contact  with  the  chest  wall 
there  was  no  constriction  at  all.  This  explained  the  fact  that  the  arm  and  hand 
below  this  constriction  were  entirely  normal  in  every  respect,  for  there  had  been 
no  pressure  on  the  great  vessels  and  nerves.  There  was  not  the  slightest  edema 
or  anv  diflference  of  color  of  the  skin  of  the  forearm  and  hand.     Careful  examina- 
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tion  of  the  groove  showed  the  usual  appearance  noted  under  sharp  continuous  pres- 
sure. The  soft  tissues  in  the  groove  and  for  a  half  centimeter  on  either  side  were 
bluish  red  in  color  but  the  skin  was  not  broken. 

The  most  reasonable  explanation  of  the  groove  in  this  baby 's  arm  appears  to  the 
writer  to  be  that  at  some  time  after  the  initial  rupture  of  the  membranes  the 
uterus  was  so  nearly  empty  of  fluid  that  the  amnion  lay  about  the  fetus  in  folds. 
A  fold  then  became  adherent  to  the  outer  side  of  the  arm;  and  later  as  the 
amniotic  fluid  was  replenished,  perhaps  aided  also  by  the  child  twisting  about,  trac- 
tion was  brought  to  bear  on  the  adhesion  and  this  resulted  eventually  in  a  pressure 
groove. 

Much  well-founded  skepticism  exists  concerning  intrauterine  am- 
putations and  deformities  alleged  to  have  been  caused  by  amniotic 
adhesion  bands.  As  Bailey  pointed  out  recently  many  of  these  are 
cases  of  arrested  development.  However,  there  are  a  considerable 
number  of  authentic  cases  of  extensive  adhesions  of  amniotic  bands. 

This  infant  was  shown  at  a  Weekly  Staff  Conference  at  the  Woman's 
Hospital  and  none  of  the  obstetricians  and  gynecologists  who  exam- 
ined it  expressed  doubt  concerning  the  nature  of  the  condition  or  its 
cause. 

Adhesions  have  been  found  densely  attached  to  various  parts  of 
the  child.  Berdeleben  and  Whitridge  Williams  have  reported  cases 
in  which  adhesions  from  placenta  to  child  were  sufficiently  firm  to 
interfere  with  delivery.  In  Braun's  cases  strangulation  of  the  um- 
bilical cord  and  fetal  death  were  reported. 

Adhesions  of  amnion  to  fetus  usually  occur  very  early  in  preg- 
nancy and  I  feel  sure  that  adhesions  produced,  as  in  my  case,  by  folds 
of  a  collapsed  amniotic  sac  at  the  sixth  month  is  a  unique  condition 
of  very  rare  occurrence. 
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REPORT  OF  A  CASE  OK  HEMATriUA  FOLLOWING 
INFI.UENZA 

Hy  Francis  E.  DiiBois,  M.D. 

Ansistant    Urologist 

WHEN  a  ease  of  hematuria  presents  itself  to  the  urolo^^ist,  his 
first  eoneern  must  be  to  determine  from  what  particular  por- 
tion of  the  urinary  tract  the  blood  is  cominj?;  next,  the  exact  nature, 
if  possible,  of  the  pathology  to  be  dealt  with,  and  lastly  to  institute 
treatment,  whether  medical  or  surprical.  for  relief  of  the  condition. 
When  the  patholopry  is  of  such  a  character  that  medical  rather  than 
surpieal  measures  are  to  be  resorted  to,  his  duty  does  not  end  until 
he  has  further  laid  down  a  course  of  action  for  his  patient,  whereby 
future  attacks  are  to  ])e  guarded  aprainst,  by  instructions  as  to  hy- 
giene, diet  and  other  therapeutic  measures. 

Furthermore,  it  would  be  advisable  if  we  could  so  educate  our 
patients  to  the  necessity  for  reporting?  at  regular  intervals,  perhaps 
every  six  months,  not  only  for  observation  but  also  wnth  a  view  to 
eneouraginjr  them  and  seeing  to  it  that  instructions  are  being  prop- 
erly carried  out.  Not  only  is  this  true  of  so-called  medical  conditions 
which  present  the  symptom  of  hematuria,  but  it  is  equally  applica- 
ble in  those  cases  where  an  operation  has  been  necessary,  and  the 
writer  is  firmly  of  the  opinion  that  a  surgical  piitient  discharged 
**cured"  needs  to  be  observed  occasionally,  as  well  as  the  one  leav- 
ing the  medical  side  of  the  hospital. 

Granting  that  a  case  of  hematuria  can  be  studied  during  the  active 
symptoms  of  the  attack,  there  should  be  no  difficulty  in  the  vast 
majority  of  cases  of  making  a  positive  diagnosis.  In  recent  years 
by  means  of  the  cystoscope,  combined  with  the  use  of  the  x-rays  and 
urograms,  the  old  term  of  ** Essential  Hematuria"  is  rapidly  going 
into  the  discard.  It  is  only  where  a  patient  is  seen  after  tlie  bleeding 
has  stopped,  that  the  diagnosis  becomes  a  matter  of  greater  difficulty. 
and  for  this  reason  a  patient  with  hematuria  should  at  once  be  re- 
ferred to  the  urologi.st  for  examination. 

In  a  great  number  of  these  patients,  the  bleeding  stops  of  itself 
and  then  the  location  of  the  lesion  is  often  a  difficult  matter,  and  in 
some  cases  not  possible.  Burgess^  in  an  analysis  of  100  cases  of  symp- 
tomless hematuria  found  that  in  35  cases,  apparently  renal  in  origin, 
14  were  undiagnosed  owing  to  not  having  been  seen  during  active 
bleeding,  and  he  suggests  that  contrary  to  the  established  cu.stom  of 
putting  the  patient  at  rest  and  allowing  the  symptom  to  subside,  he 

195 


196  DU  BOIS :       HEMATURIA   FOLLOWING   INFLUENZA 

should  be  encouraged  to  move  about  with  a  view  to  continued  hema- 
turia until  such  tim,e  in  the  immediate  future,  as  the  services  of  a 
competent  urologist  could  be  obtained. 

As  soon  as  the  laity  is  made  to  realize  by  physicians  that  hema- 
turia which  is  noted  by  the  patient,  whether  painless  or  not,  whether 
of  short  or  long  duration,  is  always  one  of  Nature's  warnings  and 
should  be  at  once  investigated,  just  so  soon  will  we  be  more  surely 
able  to  properly  diagnose  and  treat  these  conditions  and  in  many 
instances  cure  what,  if  left  to  itself,  may  later  on  develop  into  an 
'incurable"  case. 

Kretschmer^  in  analyzing  238  cases  of  hematuria  found  that  the 
vast  majority  of  the  cases  were  due  to  either  tumor,  calculus  or  tu- 
berculosis, and  that  50  per  cent  of  the  cases  analyzed  were  caused  by 
some  neoplasm  in  the  urinary  tract. 

Chute^  in  1920  reviewed  a  series  of  100  of  his  own  cases  of  hema- 
turia, excluding  cases  of  traumatism,  acute  inflammation  of  the  blad- 
der and  a  few  cases  where  he  was  unable  to  definitely  assign  a  cause, 
and  found  in  the  above  series,  58  were  due  to  new  growths  in  some 
portion  of  the  urinary  tract. 

It  is  not  the  purpose  of  the  writer,  nor  within  the  scope  of  this 
article  to  enter  into  a  discussion  and  enumeration  of  the  many  causes 
of  hematuria,  but  rather  by  reporting  a  case,  to  illustrate  one  of  the 
causes  of  this  condition  which  is  not  infrequently  seen  in  the  Depart- 
ment of  Urology  of  this  hospital. 

Pyelonephritis  is  not  an  uncommon  condition  and  is  at  times  ac- 
companied by  hematuria.  Bugbee*  in  a  most  interesting  paper  on 
''Infections  of  the  Genito-Urinary  Tract  Complicating  Influenza" 
made  a  most  careful  analysis  of  39  personal  cases,  and  found  infec- 
tions in  one  or  both  kidneys  in  22  of  these,  8  of  whom  had  suffered 
previously  with  urinary  disturbances.  There  was  profuse  hematuria 
in  2  cases,  and  in  13  cases  one  or  both  kidneys  could  be  palpated  at 
the  time  of  the  examination.  He  therefore  naturally  came  to  the 
conclusion  that  ''these  cases  demonstrate  that  kidneys,  once  the  seat 
of  a  lesion  or  subject  to  interference  with  drainage,  are  more  vulner- 
able when  the  individual  is  attacked  by  a  severe  infection." 

The  following  case  was  referred  to  the  Urological  Department  by 
Dr.  R.  M.  Rawls  for  diagnosis  and  treatment  and  presents  several 
points  of  clinical  interest. 

May  25,  1922.  I.  H,,  a  married  woman  thirty -two  years  of  age,  stated  that  for 
the  past  three  weeks  she  has  noticed  continuously  blood  in  the  urine  and  that 
during  this  same  time  there  has  been  a  moderate  dull,  aching  sensation  in  the 
left  upper  abdominal  quadrant  and  in  the  lumbar  region  of  the  same  side.  There 
have  been  no  other  symptoms,  neither  dysuria  nor  frequency  of  urination. 

In  October  of  1918  she  suffered  with  a  severe  attack  of  influenza,  lasting 
five  weeks  and  was  said  to  have  had  a  bilateral  pneumonia  at  that  time.     During 
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this  attack  she  had  a  italnleim  hematuria  "prnctionlly  all  of  the  time''  and  for 
two  munthn  aftorwartU.  The  hematuria  then  ceanlnjf  of  Itiielf,  without  any  treat- 
ment. During;  the  flrjit  year  of  her  mnrried  life  thirteen  yeru*n  ajfo,  nhe  had  one 
mi^rarrin^e  at  the  nixth  month  whioh  wan  nppnrently  jIih*  to  a  »«evfre  at  I  ark  of 
pcrtuiwi!*.  A  i«mall  ryut  wa*  nMimviNl  from  her  rinht  hreant  twflvp  yenrn  njfo,  which 
on  inaction  wan  ne^tive  for  malignancy.  She  haw  nlwnyn  hern  connfipate*!.  Anidc 
from  this,  the  pemonal  history  was  negative. 

It  is  interei«ling  to  note,  however,  tlmt  in  11M8  <»ne  lirother  ilied  of  infliien/.a 
and  a  sister  in  1919  of  the  unmv  disenNC. 

Examination  showed  a  fairly  well  nourished  woman,  in  whom  the  i>hysical  find- 
ings were  negative,  except  for  a  very  slight  tenderness  in  the  left  c(»stovertebral 
angle  and  just  below  the  costal  margin  of  the  left  side  of  the  abdomen  on  bimanual 
palpation. 

Cj/stoseopic  Kramitwtion. — About  four  ounces  of  urine,  thoroughly  mixed  with 
blooil,  were  e\*ncu«ted  through  the  cystoscope.  The  return  flow  from  the  l»lft<Mer 
quickly  became  clear  on  irrigation.  Except  for  slight  pressure  on  the  fundus  and 
nucnlerate  congestion  of  the  trigone,  the  bladder  nnicosa  was  normal.  The  right 
ureteral  orifice  was  normal  in  ])osition  and  appear.Mnce.  From  the  left  ureteral 
orifice,  which  %mis  al.*o  normal  in  posit icm  and  ajtpearance,  there  was  an  intermit- 
tent jet  of  bloody  urine. 

No.  5  F.  radiographic  catheters  passed  easily  32  cm.  to  each  kidney  pelvis. 
The  flow  from  the  right  side  was  normal  with  slightly  cloudy  pale  yellow  urine. 
On  the  left,  flow  wag  normal  but  the  urine  was  extremely  bloody. 

The  analyses  of  the  difTerontinted  urines  was  as  follows. 

Right  Left 

Very  pale  yellow.    Sliirhtly  cloudy.    Acid  Bloody    in    appearance.      Acid — marked 

— marked  trace  of  albumin.    Urea  1.841  trace  of  albumin.    Xo  sugar.    Urea  1.689 

per  cent.  per  cent. 

Sediment:     Many  pus  cells.    A  few  cpi-  Sediment:     Very   many  red   blood   cells. 

thelial  cells.     Xo  growth  on  culture.  Many    ]»us    celli--.      Very    few    epithelial 

cells.     Xo  growth  on  culture. 

A  radiograph  taken  at  this  time,  with  catheters  in  situ,  showed  the  left  kidney 
slightly  l>elow  its  normal  site.     Tiiere  were  no  abnormal  shadows. 

The  patient  was  given  methylene  blue  in  one  grain  doses,  three  times  a  day.  ad- 
vised to  remain  quiet  and  to  take  at  least  six  or  seven  glasses  of  water  daily. 
When  next  seen  on  June  6,  1922,  she  reiwrted  that  the  hematuria  and  pain  had 
ceased  the  morning  following  the  cystoscopic  examination  and  liad  not  rei-urrcd. 

A  urogram  of  the  left  kidney  pelvis  was  made  at  this  time  with  14  c.c.  of  a 
20  per  cent  solution  of  sodium  bromide  and  showed  a  rather  typical  condition  such 
as  is  frequently  found  in  pyelonephritis,  with  moderate  dilatation  of  the  pelvis 
and  ** clubbing''  of  minor  calicos.  Fig.  1  shows  this  radiograph  and  sliould  In'  com- 
pared with  Fig.  2.  which  is  a  beautiful  example  of  a  normal  kidney  pelvis,  the  in- 
jection in  this  latter  case  having  recently  been  made  by  Dr.  Henry  (J.  Hiigltec  and 
in  the  writer's  opinion  is  one  of  the  most  perfect  urograms  of  a  iiornial  kidney 
pelvis  he  has  seen. 

The  patient  showed  continued  improvement  under  regulation  of  diet,  intended 
to  relieve  the  constipation  and  to  i>ut  as  little  strain  as  j.ossil)lc  on  the  kidneys. 
There  has  been  no  recurrence  of  the  Ideeding.  and  when  last  seen  on  the  31st  of 
October,  she  reported  feeling  very  well  and  having  gained  lo  lbs.  in  weight.  The 
catheterized  bladder  specimen  taken  on  this  date  showed  an  absolutely  normal 
urine  in  every  respect  on  analysis  with   no  growth  <in   culture. 
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This  case  has  been  reported  by  the  writer,  not  because  of  an  unu- 
sual or  rare  condition,  nor  because  of  a  wealth  of  physical  and  labo- 
ratory findings  and  tests,  but  rather  because  of  the  fact  that  it  is  a 
distinct  type  of  recognized  lesion  causing  frequently  rather  severe 
hematuria,  occurring  independently  of,  or  in  connection  with,  some 
acute  infectious  disease,  or  directly  dependent  upon  some  focal  infec- 
tion. In  this  instance,  in  the  absence  of  any  definite  focal  infection 
and  with  an  antecedent  negative  urinary  history,  it  seems  only  fair 
to  presume  that  the  pyelonephritis  originated  as  a  complication  of 
influenza. 

Furthermore  it  is  just  such  cases  which  are  capable  of  being  im- 
proved by  proper  m,edical  supervision  and  the  dangers  of  future 
recurrences  and  greater  damage  to  the  kidneys  minimized. 
'  It  is  of  interest  to  note  that  the  hematuria  ceased  within  twenty- 
four  hours  of  ureteral  catheterization.  It  is  impossible  to  say  whether 
this  was  due  to  the  draining  of  the  kidney  pelvis  at  that  time  or 
whether  to  the  methylene  blue ;  at  any  rate  it  has  been  our  experience 
in  this  clinic  that  methylene  blue  in  small  doses  is  a  valuable  aid  in 
checking  bleeding  from  any  portion  of  the  urinary  tract. 

REFERENCES 

(1)  Arthur  H,  Burgess:  British  Med.  Jour.,  May  20,  1922.  (2)  Edwin  G.  Davis, 
M.D.:  Jour,  of  Iowa  State  Med.  Society,  August,  1921.  (3)  Arthur  L.  Chute,  M.D.: 
Boston  Med.  and  Surg.  Jour.,  June  17,  1920.  (4)  Henry  G.  Bugiee,  M.D.:  Jour. 
Am.  Med.  Assn.,  Oct.  4,  1919. 


OHSTKTKK'AL  ANALCiKSIA* 
By  Raymond  C.  Coiurn,  M.D. 

Anmlhrlitt 

THK  use  of  nitrous  oxide  for  o])stetrical  analj^esia  is  based  upon 
sound   physiology: 

It  does  not  increase  the  already  heavy  burden  thrown  upon  the 
organs  of  elimination,  nor  have  an  accumulative  effect  as  do  ether 
and  chloroform  when  repeatedly  administered  over  a  considerable 
period  of  time. 

It  does  not  delay  the  progress  of  labor,  as  do  the  other  analgesics 
and  anesthetics  including  the  alkaloids,  by  inhibiting  the  contractile 
fibers  of  the  uterus.  But,  in  striking  contrast,  it  stimulates  contrac- 
tion of  the  uterus,  and  thereby  directly  shortens  the  period  of  labor. 

It  does  not  depress  the  patient,  but  conserves  her  resistance,  thus 
rendering  the  puerperium  more  free  from  all  the  complications  that 
follow  in  the  wake  of  impaired  vitality.  The  benefit  of  conserving 
the  mother's  vital  forces  is  not  reflected  alone  in  the  more  normal 
deliverj'  but  in  the  superior  physiologic  state,  as  well,  in  which  she 
is  left  afterwards. 

It  is  the  least  toxic  general  analgesic  known,  and  its  effect  is  so 
quickly  secured  and  its  elimination  so  promptly  effected  that  the 
patient  is  subjected  to  its  influence  only  during  the  time  that  it  is 
needed.  This  is  another  important  contrast  to  all  other  medicinal 
means  for  the  relief  of  obstetrical  pain. 

It  does  not  injuriously  affect  the  baby.  So  few  inhalations  need  be 
given  at  a  time,  and  then  only  when  the  uterus  is  contracting  or  con- 
tracted, and  elimination  is  so  rapid,  that  very  little,  if  any,  nitrous 
oxide  reaches  fetal  circulation. 

The  exact  mode  of  action  by  which  nitrous  oxide  produces  analgesia, 
which  may  be  defined  as  loss  of  pain-sensation  but  with  consciousness 
retained,  and  anesthesia,  where  there  is  a  loss  of  both  consciousness 
and  pain-sen.sation,  is  not  definitely  known,  but  it  is  generally  con- 
sidered to  be  interference  with  oxidation  in  the  brain  and  nerve  cells. 
Certain  it  is  that  in  prolonged  administration  the  difference  between 
producing  analgesia  and  anesthesia  is  a  matter  of  the  amount  of  oxy- 
gen concomitantly  administered.  In  other  words  nitrous  oxide  anal- 
gesia may.  be  prevented  from  developing  into  anesthesia  either  by 
withdrawing  the  agent  or  by  simultaneously  administering  sufficient 
oxygen.    In  obstetrical  work  the  former  is  the  usual  method. 

•Read    at    the    Annual    Meeting    of    the    Medical     Society    of    the     State    of    New    York,    at 
Albany,   April    18,    1922.      Reprinted    from    N.    V.    State    Medical   Journal.    Nov.,    1922. 
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The  proper  time  to  begin  the  administration  is  important.  If  too 
soon,  it  will  not  be  effective,  and  cooperation  on  the  part  of  the  pa- 
tient will  be  more  difficult  to  secure.  And  this  raises  a  very  impor- 
tant point  in  the  procedure — the  psychology  of  the  patient.  If  the 
best  results  are  to  be  attained  the  patient's  confidence  must  be  se- 
cured, and  herein,  I  believe,  lies  one  of  the  great  differences  in  results 
obtained.  Few  physicians  realize  the  importance  of  the  mental  atti- 
tude of  the  patient  before  the  administration  of  an  anesthetic.  The 
parturient  woman  is  particularly  susceptible  to  influence  and  sug- 
gestion, but  she  must  be  properly  handled  to  secure  her  full  coopera- 
tion, and  without  this  cooperation  analgesia  cannot  be  made  a  success. 
The  psychologic  phase  of  obstetrical  analgesia  has  not  received  its 
proportionate  consideration.  Firmness,  but  withal  gentleness,  sym- 
pathy and  optimism,  help  to  influence  the  patient's  psychology  in  the 
right  direction. 

From  the  casual  point  of  view  the  analgesia  is  to  prevent  suffering, 
so  it  should  be  instituted  whenever  the  contractions  produce  a  de- 
cided pain.  This  will  occur  at  varying  stages  in  different  patients, 
and  with  the  same  individual  in  different  labors.  In  general,  begin  the 
administration  in  primiparae  when  there  is  a  three  or  four  finger  di- 
latation of  the  cervix ;  in  multiparae,  a  little  later,  and  sometimes  not 
until  the  beginning  of  the  second  stage. 

When  the  early  contractions  are  ineffective  and  ''nagging,"  a 
medium  dose .  of  morphine  should  be  given  hypodermatically.  This 
usually  quiets  .the  contractions  for  a  time  and  helps  to  soften  the 
cervix,  so  that  later,  when  they  begin  again,  they  will  be  stronger 
and  the  cervix  more  pliable.  In  such  cases  the  administration  of 
nitrous  oxide  should  be  deferred  until  the  more  vigorous  and  effective 
contractions  are  secured. 

Not  every  type  of  nitrous  oxide  apparatus  is  adapted  for  obstet- 
rical analgesia.  The  requirements  for  this  work,  where  the  adminis- 
tration is  intermittent,  differ  in  some  respects  from  those  of  general 
surgery  where  the  administration  is  continuous.  It  is  important  that 
all  valves  be  in  good  working  order,  the  mask  fit  the  face  properly, 
and  the  apparatus  be  adapted  to  furnishing  nitrous  oxide  pure,  or 
with  oxygen,  without  the  slightest  delay,  and  sensitive  to  effecting 
quick  changes  in  the  percentages  pf  the  mixture  inspired  by  the 
patient.  Herein  lies  a  common  source  of  error.  The  patient  takes 
so  few  inhalations  that  often  the  percentages  shown  on  the  apparatus 
nowise  indicate  that  which  the  patient  actually  inhales.  A  simple 
apparatus  is  to  be  preferred  for  this  work. 

At  the  beginning  of  a  contraction,  announced  either  by  the  patient 
or  detected  by  a  hand  on  the  abdomen,  the  mask  should  be  quicklj' 
applied,  and  the  patient  take  three   or  four  deep  inhalations,  then 
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hold  her  bronth  as  lontf  as  possihlr  and  **l»rar  <l<i\vn."  irnMin^f  the* 
breath  prevents  tlio  rapid  loss  of  nitrons  oxido  thron^h  <«xhalation, 
and  **bearin>r  down"  incroasos  its  rate  of  absorption  and  auirnicnts 
the  expulsive  effort. 

AVIiile  I  wish  to  emphasize  the  necessity  of  l>ejrinninjr  tho  adminis- 
tration in  most  eases  at  tlir  first  indication  of  a  contraction  so  that 
analyresia  will  be  established  before  ])ain  is  experienced,  yet  when 
the  eontrnetions  have  a  slow  onset  the  administration  must  not  be 
begriin  so  soon,  else  the  anal^resia  will  sul)sidc  before  the  painful 
part  of  the  contraction  reaches  its  ]ieak. 

The  num])er  of  inhalations  to  be  taken  with  each  contraction  is 
important,  and  it  shoidd  always  be  the  minimum  to  produce  tlie 
desired  results.  It  needs  to  ])c  varied  not  oidy  with  difTerent  ])a- 
tients,  but  in  the  different  stajres  of  projrress  with  the  same  ])atient. 
At  first,  three  or  four  inhalations  are  usually  sufTieient.  Later.  Avhen 
the  contractions  become  more  powerful,  six  or  ei«rht.  or  even  ten. 
inhalations  are  required.  The  tendency  is  to  <rive.  and  the  patient  to 
want,  too  many  inhalations. 

Only  sufficient  nitrous  oxide  should  be  jriven  to  produce  analpresia, 
for  the  patient  very  quickly  passes  into  anesthesia,  and  this  is  to  be 
avoided  (except  toward  the  end  of  the  second  stapre  and  in  precipitate 
labors)  as  it  destroys  voluntary  cooperation.  "When  the  patient  is 
relieved  from  pain  but  kept  conscious  her  voluntary  cooperation  in 
the  expulsive  etTort  is  prreatly  increased,  so  that  indirectly,  as  well 
as  directly,  this  type  of  analjresia  materially  shortens  labor.  From 
the  strict  scientific  point  of  view  this  is  probably  its  most  important 
effect,  but  its  practical  sitrnificance  has  not  been  jrenerally  recopr- 
nized.  The  analpresia  per  se  has  been  empha.sized  with  but  little  at- 
tention directed  to  the  impetus  it  prives  to  the  natural  forces  of  labor, 
.shorteninpr  the  period  in  all.  and  chanprinp:  the  character  in  many  to 
a  more  spontaneous  delivery. 

There  is  a  marked  difference  in  the  oxypren  requirements  of  different 
patients,  and.  of  course,  the  number  of  inhalations  p:iven  at  a  time 
affect  it  also.  For  the  first  three  or  four  inhalations  oxypren  unneces- 
sarily delays  the  analpresia.  and  most  patients  will  take  twice  this 
number  of  inhalations  without  showinpr  oxyp:on  deprivation.  How- 
ever, cyanosis  must  be  avoided  and  either  a  small  percentapre  of 
oxypren.  or  a  lar^rer  amount  of  air.  must  be  *riven  when  indicated  ))y 
the  color  of  the  patient's  cutaneous  circulation. 

When  the  contractions  are  too  stronp:.  considerinp:  the  resistance 
imposed,  nitrous  oxide  analgesia  should  not  be  used,  for  here  the  in- 
dication is  inhibition  to  the  contractile  force.  Hence  ether  or  chloro- 
form are  the  agents  of  choice  in  precipitate  labors. 

"When  the  head  is  passing:  over  the  perineum  it  is  usually  advisable 
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to  have  the  patient  anesthetized,  and  often  with  a  more  potent  anes- 
thetic than  nitrons  oxide,  though  with  susceptible  patients,  or  when 
the  contractions  are  weak,  it  may  be  sufficient.  When  the  contrac- 
tions are  normal,  ether  or  chloroform  may  be  given  to  advantage  on 
an  open  mask  at  this  time.  The  former  is  preferable  except  when  the 
contractions  are  vigorous  or  a  quick  effect  imperative.  The  preceding 
analgesia  lessens  the  amount  of  anesthetic  required,  so  chloroform 
must  be  used  with  especial  caution  under  these  circumstances. 

When  an  anesthetist  is  not  available,  an  apparatus  with  self-filling 
bags  and  automatic  shut-off  on  the  inhaler  makes  self-administration 
a  good  substitute.  The  patient  soon  learns  to  apply  the  mask  at  the 
beginning  of  a  contraction  and  take  a  few  inhalations.  If  there  is 
a  good  spring  on  the  shut-off  valve  it  will  stop  the  gas  before  anes- 
thesia is  established. 

If  an  automatic  apparatus  is  not  at  hand,  any  one  who  may  prop- 
erly be  in  the  chamber  may  sit  at  the  bedside  and  keep  the  bag  filled, 
but  the  patient  should  handle  the  inhaler  rather  than  the  untrained 
attendant. 

There  have  been  questions  raised  concerning  the  establishing  of 
respiration  in  the  baby  born  after  nitrous  oxide  analgesia.  My  ob- 
servation has  been  that  where  the  intermittent  type  of  analgesia  has 
been  used  there  has  been  no  special  difficulty.  And  when  in  addi- 
tion to  the  analgesia,  ether  or  chloroform  is  used  as  the  terminal 
anesthetic,  there  is  less  difficulty  than  when  these  agents  are  so  used 
without  the  preceding  analgesia.  This,  I  believe,  is  due  to  the  fact 
that  the  analgesia  lessens  the  amount  of  the  terminal  anesthetic  re- 
quired. 

Whenever  the  baby  is  cyanotic,  and  the  cord  is  still  pulsating, 
several  inhalations  of  pure  oxygen  by  the  mother  before  the  cord  is 
tied  will  quickly  clear  the  circulation. 

Properly  used  nitrous  oxide  analgesia  is  much  more  than  a  humani- 
tarian Utopia.  It  conserves  the  mother's  vitality,  shortens  labor,  and 
assists  Nature  at  the  essential  points.  It  ought,  therefore,  to  be  re- 
garded rather  as  a  conservator  of  life. 


BLOOD  TRANSFl'SION* 
By  Oilman  S.  Cirrikr,  M.D. 

Adjunct    Anitiiitant    SurKcon 

THE  early  history  of  blood  transfusion  is  a  lonR  one,  and  there  are 
many  excellent  reviews  of  it.''- •'"  More  projjress  has  been  made 
since  the  start  of  the  World  War  than  during?  its  whole  history.  It  is 
now  a  safe  procedure  in  eompotent  hands  which  can  do  no  harm  and 
yet  be  of  immense  value,  especially  if  priven  early,  before  the  need 
becomes  too  urjrent. 

INDICATIONS 

If  blood  transfusion  is  looked  upon  as  a  homologous  transplant  of 
livinjr  tissue,'*  which  has  been  shown  to  live  for  at  least  30  days  in  the 
recipient,*'^'*  the  indications  are  infinite: 

1.  In  acute  henwrrhagCy  as  substitute  for  lost  blood,  it  offers  immedi- 
ate relief,  when  the  addition  of  red  blood  cells  is  urgent  for  fur- 
ther maintenance  of  vital  processes,  since  permanent  degenerative 
changes  have  been  shown  to  occur  in  the  body  when  the  exsanguinated 
condition  persists  for  more  than  a  few  hours.®'  In  spite  of  air-hunger, 
the  amount  of  hemoglobin  retained  in  the  severest  hemorrhage  is 
above  the  point  necessary  to  sustain  life  so  that  there  is  a  factor 
besides  the  mere  oxygen  carrying  power  of  the  R  .B.  C.*®  While  useful 
in  gastric  or  duodenal  ulcer,  postpartum  hemorrhage,  placenta  previa, 
ruptured  ectopic  gestation,  ruptured  uterus,  typhoid  hemorrhage,  etc  , 
transfusion  becomes  imperative  when  the  R.  B.  C.  are  one  million  or 
les.s,  and  the  hgb.  20  per  cent  in  acute  hemorrhage.^**  *^  When  there  is 
reduction  of  R.  B.  C.  below  4,500,000  in  3  hours,  4.000,000  in  8  hours, 
3.500,000  in  the  first  12  hours  in  wounded  men,  the  patient  dies.*^  If 
after  transfusion  a  patient  improves  and  then  becomes  worse  it  is  a 
sign  of  renewed  bleeding,  as  a  rule;  if  the  bleeding  is  not  certainly 
.stopped,  transfusion  can  help  where  saline  or  any  other  fluid  fails.-^ 
The  effect  of  .saline  intravenously  is  very  transient,  gum  glucose  solu- 
tion intravenously  is  preferable.*"  Blood  pressure  is  another  valuable 
indicator  and  should  not  be  allowed  to  go  below  70  mm.  of  mer- 
cury.''* =*  At  this  level  enters  the  factor  of  shock,  usually  combined 
with  hemorrhage.  If  it  is  known  that  the  patient  has  not  bled  unduly, 
a  solution  of  gum  glucose  intravenously  is  quite  as  effective  as  blood, 
though  no  better,  but  easier  to  give,'^  where  a  boost  of  blood  pressure 
alone  is  the  most  pressing  need.®*  -*     Seventy  mm.  of  mercury  blood 
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pressure  would  be  no  guide  in  a  patient  of  a  blood  pressure  of  200  mm. 
originally,  so  that  the  original  pressure  or  age  must  be  considered. 
Knowledge  of  the  amount  of  blood  lost  is  a  valuable  guide,  not  avail- 
able if  it  is  a  question  of  concealed  hemorrhage ;  and  although  obstet- 
rical cases  seem  to  stand  blood  loss  better  than  others  (the  average 
woman  at  delivery  can  stand  1250  to  150.0  c.c.  loss  with  little  or  no 
ill  effect),  several  fatalities  are  reported  in  which  the  loss  barely  ex- 
ceeded 1500  c.c.^^  Mere  reinjection  of  serum,  however,  is  not  suffi- 
cient,^^ so  that  in  cases  of  bad  hemorrhage  while  there  are  temporary 
measures  available,  nothing  will  supplant  transfusion  of  whole  blood. 

2.  Prophylactic  transfusion,  preliminary  to,  during  or  just  after  op- 
eration in  cases  of  postoperative  hemorrhage  or  shock,^^  is  also  indi- 
cated in  uterine  bleeding  from  malignancy,  for  fibroids  and  most  con- 
ditions described  above  (1),  when  prolonged  or  large  hemorrhage  is 
threatened. 

3.  To  increase  coagulability,  as  a  styptic,  where  the  serum  and  plasma 
are  most  needed,  but  alone  will  not  suffice.  They  will  work  best  in 
the  form  of  whole  blood  in  purpura,  hemophilia,  and  hemorrhages  due 
to  the  blood  diseases;  also  in  hemorrhage  of  the  newborn  for  which  it 
is  a  specific*'''  "^^  when  the  coagulation  time  of  the  newborn  is  in- 
creased ','^^  in  oozing  from  the  uterus  of  a  patient  who  has  already  lost 
much  blood  and  in  whom'  the  uterus  will  not  contract  for  that  reason;® 
also  in  the  slow  oozing  provoked  by  jaundice,  more  especially  post- 
operative. Paradoxical  as  it  may  seem,  citrated  blood,  although  con- 
taining an  anticoagulant,  temporarily  gives  a  slightly  lower  coagula- 
tion time  in  these  cases  than  the  whole  blood,  having  equal  hemostatic 
quality.*^' ^^  If  serum  alone  is  used  as  substitute  for  transfusion, 
which  it  cannot  rival,  ' '  serum-serique  "^®  (two  doses  of  10  c.c.  each)  is 
said  to  be  very  effective  (serum  from  rabbits  in  a  state  of  anaphylaxis 
to  horse  serum).  Peptone  is  also  advocated,^^  as  also  whole  blood 
subcutaneously. 

4.  For  stimulation  of  hematopoietic  organs.  Transfusion  represents 
more  than  the  mere  addition  of  a  given  bulk  of  blood  in  pernicious 
anemia,  leucemia,  secondary  anemia  due  to  chronic  infection  or  malig- 
nancy. 

5.  For  toxic  conditions,  such  as  postpartum  sepsis  or  any  acute  or 
chronic  infection;  for  bacterial  endocarditis,  where  immunized  blood 
should  be  more  valuable  than  unchanged  blood.  ''Immuno  transfu- 
sion"^^  surpasses  ordinary  methods  of  serum  therapy  in  septicemic 
cases  inasmuch  as  we  are  dealing  with  compatible  human  blood  im- 
munized in  vitro,  showing  definite  protective  substances  which  can  bo 
incorporated  in  indefinitely  large  quantities  of  blood  transfused.  They 
serve  the  double  purpose  of  new  blood  and  of  antibodies.  Repeated 
small  transfusions  of  250  to  300  c.c.  blood  are  the  only  remedy  at  hand 
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in  conjunction  with  general  therapeutic  mcasurcH.  Since  23  per  cent 
of  bacteriemias.  due  to  streptococcus  in  post pnrt tun  patients,  end 
fatally,  and  in  thromhophlebitis.  no  per  cent  of  the  women  (with  bac- 
teriemia^  do  not  recover,  early  and  repeated  sninll  transfusions  should 
be  tried,  Ihouph  they  are  less  cfTectual  if  there  be  a  local  point  of 
Rcpsis."- *^' •'  Puerperal  anemia  is  another  field  where  transfusion  is 
a  therapeutic  adjunct  to  arsenic,  etc.'"*  In  eclampsia,  whole  human 
blood  from  male  or  female  donor  seems  experimentally  to  neutralize 
the  toxic  efTect  of  the  patient *s  blood  to  a  jrreater  extent  tlian  mere 
dilution  with  so  nnieh  fluid.'*  Benzol  poisoninjr  and  illnminatinir  pas 
poisoninp  are  benefited  by  withdrawal  of  blood  whieb  is  replaced  with 
quantities  of  fresh  blood.  Tt  is  even  suqrjrested  that  leprosy  is  improved 
by  transfusion,  but  this  seems  doubtful."*' 

RESULTS 

If  poml  technic  has  been  emidoyed  the  results  are  always  excellent — 
otherwise  vary  in  proportion  to  the  attention  priven  to  details.  Occa- 
sionally, there  will  be  an  unavoidable  reaction  but  with  due  care  this 
will  not  be  prreat.  The  individual  necessarily  profits  by  tlie  operation 
because  a  definite  volume  of  blood  has  been  transferred  to  him.  the 
R.  B.  C.  of  which  will  survive  from  one  to  two  months,*.  '=' "  as  ascer- 
tained by  later  count.''  The  serum  will  transfer  antibodies  and  the 
whole  blood  will  stimulate  the  hematopoietic  orjrans  to  renewed  ac- 
tivity. 

METHODS 

Methods  are  numerous.  There  are  many  historic  reviews.'''  -'^  The 
direct  ves.sel  to  vessel  ana.stomoses  are  no  longer  done,  other  methods 
are  so  much  simpler,  equally  efTective,  and  do  not  mutilate  the  donor. 
Of  the  indirect  methods  the  paraiifined  jrlass  receptacle^^  has  its  limita- 
tions and  advantapres;  the  method  of  coatinjr  with  paraffine  has  been 
simplified.^  The  two  methods  most  used  today  are  (1)  the  syrinpre- 
cannula  method**'®^  with  its  modifications  in  the  form  of  three-way 
stopcocks,-®'*'''*^  the  ball  and  valve  modifications  beinp:  too  elaborate 
and  too  easily  put  out  of  order,  and  (2)  the  anticoaprulant  method 
of  usinjr  citrate.'' ^*' *-' ^®  Citrate  has  taken  the  place  of  hirudin  and 
other  anticoajrulants.  Stranpre  as  it  may  seem,  it  was  found  tliat  the 
anticoapidant  did  not  destroy  the  hemostatic  quality  of  the  blood  in 
cases  of  oozinjr.  jaundice,  melena  and  purpura.**^  The  amount  of  cit- 
rate used  has  been  diminished  to  0.2  per  cent  as  a  minimum,*-  the 
majority  of  men  preferring  0.24  to  0.30  per  cent  when  diluted  with 
the  blood."' '^*' "  From  the  simple  intravenous  set  for  injectinjj  cit- 
rated  blood,  more  elaborate  methods  evolved,'^'  **•  ^^'  ^^  but  one  can 
alwavs  relv  on  this  method.     There  need  be  no  fear  of  toxicity  of 
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sodium  citrate  if  used  in  0.24  to  0.30  per  cent  strength  for  300  to  1000 
c.c.^^  On  the  other  hand,  the  citrate  method  is  generally  conceded 
to  be  a  little  more  apt  to  give  a  very  mild  reaction.^'  ^^  There  is  no 
question  but  that  the  citrate  method  is  more  convenient,  although  by 
the  syringe-cannula  transfusion  larger  volumes  of  blood  can  be  given 
with  less  injury  to  the  blood  used. 

TECHNIC   OF   citrate  METHOD 

A  detailed  description  need  not  be  presented  here.^'  ^^'  ^®  A  neat 
way  of  entering  the  vein  consists  of  first  transfixing  it  with  a  straight 
intestinal  needle.^^  Blood  is  received  in  a  graduated  glass  which  con- 
tains citrate  enough  to  give  a  final  dilution  of  0.2  to  0.3  per  cent  (50 
c.c.  of  2.5  to  3  per  cent  sodium  citrate  dissolved  in  .85  per  cent  saline 
solution  for  500  c.c.  of  blood).  It  is  constantly  stirred  with  a  glass 
rod,  care  being  taken  to  prevent  contact  with  the  sides  of  the  jar  or 
the  arm.  A  large  and  free  stream  from  the  donor  is  essential.  Re- 
injection  of  the  blood  into  the  patient  can  be  accomplished  in  innu- 
merable ways.  The  simplest  is  filtration  through  gauze  into  a  bottle 
which  has  enough  saline  to  fill  the  rubber  tubing  attached,  thereby,  air 
bubbles  are  excluded  while  the  needle  is  inserted  into  the  vein.  The 
blood  may  be  kept  warm  by  passing  the  tubing  through  a  basin  of 
water  of  the  desired  temperature,  not  hot  enough  to  injure  the  blood. 
Slow  infusion  of  the  blood  which  in  the  beginning  is  somewhat  diluted 
with  the  saline  in  the  tube,  allows  one  to  stop  before  any  of  those  rare 
strong  reactions,  not  demonstrable  m  vitro,  become  pronounced  enough 
to  be  dangerous.  The  rate  of  injection  should  depend  largely  on  the 
patient's  cardiac  condition. 

Donors  should  be  subjected  to  a  general  examination,  a  Wassermann 
test,  and  must  be  free  from  diseases  communicable  by  the  blood 
stream:  such  as  malaria,  typhoid  (walking),  etc.  They  must  be  care- 
fully grouped,  preferably  also  matched  against  the  future  recipient; 
promiscuous  transfusion  without  any  tests  is  not  to  be  countenanced. 
Available  candidates  should  be  on  hand  from  Group  4.  In  case  of 
emergency,  great  advantage  is  gained  by  knowing  the  reaction  of 
some  of  the  hospital  help  or  other  easily  accessible  individuals.  This 
procedure  is  endorsed  by  many,*^  but  to  a  degree  contradicted  in  the 
report  of  the  Interallied  Surgical  Conference  where  it  is  stated  that, 
''fatal  accidents  have  occurred  from  agglutination  of  the  blood  cor- 
puscles by  the  donor's  plasma,  but  that  the  danger  of  this  is  relatively 
small  and,  therefore,  it  may  be  disregarded  at  an  advanced  post."^* 

Isoagglutinins  and  Isohemolysins.  The  prefix  ' '  iso- ' '  is  used  to  desig- 
nate that  variety  of  agglutinin  and  hemolysin  which  is  effective 
against  the  erythrocytes  of  another  animal  of  the  same  species  as  that 
possessing  the  agglutinin  and  hemolysin.^^     Here  lies  the  keynote  to 
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sucoesRfiil  transfusion.  All  other  details  may  be  perfeet,  yet  if  the 
blood  of  the  donor  is  incompatible  with  that  of  the  recipient,  prrave 
danfrer  may  follow — a^r^rhitination  may  occur  alone,  but  hemolysis  is 
practically  always  accompanied  by  ajr^lutination."'  with  very  few 
exceptions.*'  Exceptions  occur  perhaps  most  often  in  chronic  diseases, 
where  repeated  transftisions  have  been  jfiven."*  *'  Easiest  test  to  de- 
termine compatibility,  if  serum  of  Ciroups  2  and  3  is  on  hand:  A  simple 
drop  of  blood  from  the  finprer  tip  is  placed  into  a  test  tube  containing 
8  to  10  c.c.  of  physiolopic  saline  or  citrate  solution.  The  tube  is  shaken 
to  jrive  uniform  suspension.  On  each  of  2  cover  slips  a  very  small  drop 
of  corpuscle  .suspension  is  placed;  to  one  a  drop  of  senim  of  Group  2, 
to  the  other  a  drop  of  serum  of  Group  3  is  added.  Serum  and  corpus- 
cles are  mixed  on  each  cover  slip,  which  is  inverted  over  a  hollow 
irround  slide  and  examined  under  the  microscope.  Agglutination  may 
take  place  in  a  few  minutes,  but  it  is  safe  to  allow  a  half  hour  at  37°  C. 
to  elapse  before  a  decision  is  made.  Serums  of  various  jrroups  differ  in 
rapidity  with  which  they  bring  about  applutination:  Group  3  takes 
the  lonjrest.  Group  2  often  15  minutes  to  a  half  hour.  Group  4,  five 
minutes  or  le.ss.*".  Serum  in  capillary  tubes,  sealed  and  preserved 
lasts  six  months  or  more.*®  ^Fany  modifications  of  this  test  have  been 
made,  "•  ^*'  "'•  '•  and  it  has  recently  been  shown  that  dried  sera  do  not 
keep  as  lonp  as  the  liquid  form.^^  If  fresh  serum,  which  has  hemolytic 
as  well  as  aofalutinatinp:  activities  in  vitro,  is  used,  a  mistake  may  oc- 
cur by  the  clumping:,  being:  massed  or  broken  up,  and  the  hemolysis 
then  is  reco<rnizable  only  in  a  diminution  of  the  number  of  cells  re- 
maining: in  the  preparation;  therefore,  examination  must  be  made 
immediately  after  setting:  up.'"'  Tn  newborn  infants  also  it  has  been 
found  necessary  to  match  the  baby's  blood  agrainst  the  mother's,^® 
contrary  to  the  usual  custom.'*  The  important  thing:  to  bear  in  mind 
is  that  it  is  the  cells  of  the  donor  ag:ainst  the  serum  of  the  recipient 
that  one  ordinarily  tries  out.  the  donor's  serum  being:  so  diluted  that 
it  is  u.sually  harmless.  A  medico-leg:al  application  has  been  worked 
out  that  makes  use  of  the  transmission  of  these  reactions,"'  which, 
however,  are  not  established  permanently  until  the  first  or  second 
years  of  life."  With  slig:ht  chang:es  the  fig:ures  of  the  orig:inal  g:roup- 
ing:  of  Mo.ss  still  hold  g:ood.'''  The  amount  of  reaction  in  vitro  is  no 
criterion  of  how  severe  the  incompatibility  will  be  in  vivo,  therefore, 
it  is  necessary  to  have  a  perfect  match,  when  g:rouping:  is  done. 

DANGER.*;  OF  TRAXSFrSIOX 

Four  types  of  accidents  may  occur:  Ci)  acute  cardiac  dilatation; 
(2)  embolism  of  air  (less  dang:erous  than  supposed)  and  of  clotted 
blood,  these  two  accidents  and  the  one  following:  should  not  occur 
with   due  care ;   (3)    introduction   of  infection  into  the  blood  serum 
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(syphilis,  typhoid,  malaria) ;  (4)  agglutination  or  hemolysis  reactions 
of  which  there  are  three  tj^pes:  (a)  following  the  use  of  compatible 
bloods — a  slight  chill  and  rise  of  temperature,  (b)  so-called  hemolytic 
reaction  following  the  use  of  incompatible  blood,  (c)  severe  reaction, 
rarely  occurring  in  patients  who  had  previously  received  many  trans- 
fusions of  blood  from  a  donor  of  the  same  group,  therefore,  compatible 
in  the  ordinary  sense.  The  first  two  accidents  are  prevented  by  ade- 
quate care  and  cleanliness  and  lack  of  trauma  to  the  blood, ^^  and 
proper  tests;  the  last  is  unavoidable  and  manifests  itself  after  the 
introduction  of  from  50  to  100  c.c.  of  blood,  therefore,  transfusions 
must  be  started  slowly  so  that  they  can  be  stopped  in  time  to  avert 
a  catastrophe.  Its  symptoms  are  tingling  pain,  fullness  in  the  head, 
distress  about  the  chest,  later,  excruciating  pain  in  the  lumbar  region ; 
then  follows  cyanosis,  labored  breathing,  slow  pulse,  loss  of  conscious- 
ness, urticarial  eruption;  finally,  rapid  pulse,  cold  and  clammy  skin, 
chill,  high  fever  (103°  to  105°),  in  all,  the  symptoms  of  anaphylactic 
shock.  Jaundice  and  macroscopic  hemoglobinuria  develop  later.^^'  ^^'  ^" 
If  the  transfusion  is  stopped  early  and  fluids  (glucose)  are  given  intra- 
venously with  adrenalin  and  atropine,  the  condition  usually  clears  up. 
These  reactions  in  cases  where  the  blood  has  been  properly  grouped, 
are  thought  to  be  caused  by  the  liberation  of  toxic  substances,  prob- 
ably from  platelets  in  the  incipient  stages  of  blood  coagulation.  This 
can  be  avoided  by  fairly  large  needles  and  short  tubing,  and,  in  case 
of  obstruction  or  stoppage,  by  the  use  of  a  new  needle  and  tub- 
ing.*^'  ^'^'  '^'^  Therefore,  the  cleaner  the  apparatus  is,  and  the  less  the 
blood  is  injured,  and  the  more  quickly  it  is  injected,  the  slighter  will 
be  the  reaction.  Citrate  may  slightly  injure  the  cells. ^^  A  further 
explanation  of  this  reaction,  simulating  an  anaphylactic  shock,  and 
by  it  a  possible  means  of  avoiding  it,  may  be  found  in  the  fact  that 
the  liquor  obtained  by  grinding  a  toxic  serum  has  become  nontoxic  to 
cells  (R.  B.  C.  or  leucocytes)  to  which  it  formerly  was  toxic.^^ 

AUTOINFUSION 

The  most  noteworthy  progress  in  transfusion  of  blood,  brought  out 
in  German  literature  during  the  war,  is  the  procedure  of  reinjecting 
extravasated  blood  after  modifying  it,  intravenously,  intramuscularly, 
or  intrarectally,  a  method  originated  by  Thies^^  j^  1914.  The  first  im- 
pression of  this  autoinfusion  of  blood  is  one  of  impracticability,  but  it 
is  indorsed,  especially  for  cases  of  tubal  pregnancy,  so  unreservedly 
by  such  authorities  as  Bumm,  Doederlein,  etc.,  that  it  may  be  well  to 
give  it  more  careful  consideration.  In  German  work  on  transfusion 
not  enough  emphasis  is  placed  on  the  value  of  grouping  patients.  This 
may  account  for  some  of  the  accidents  simulating  those  resulting  from 
hemolysis  or  anaphylactic  shock.    The  proportion  of  citrate  used  in  all 
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their  transfuKinn  work  is  nuirh  jfrratfr  than  that  iiwd  in  thiK  coun- 
try.*" Dordorloin  adds  fivo  cases  of  antntransfiision  to  a  total  of  fifty- 
one  in  April.  1920.  An  outline  of  his  tcchnic  is  as  follows:  A  soup 
ladle  or  larjre  spoon  or  jrrooved  retractor  is  used  to  remove  the  blood 
from  the  peritoneal  cavity:  this  means  less  trauma  to  the  Mood  than 
suction.  The  blood  is  allowed  to  How.  by  gravity,  into  a  funnel  cov- 
ered with  several  layers  of  jrauze.  It  is  filtered  into  an  Krlenmcyer 
flask  where  it  is  mixed  with  1  per  cent  sodium  citrate  solution  in  the 
proportion  of  ^  parts  of  blood  to  2  of  citrate  and  kept  at  body  tempera- 
ture. Bv  means  of  an  intravenous  set  it  is  poured  into  the  inferior 
mesenteric  vein,  or  a  vein  of  the  lep,^"  arm.  or  injected  intramuscularly 
or  snbcutaneously.  but  preferably  into  the  internal  vena  spermatiea 
(ovarian)  into  which  an  assistant  meanwhile  has  inserted  a  cannula 
with  a  lumen  of  3  to  5  mm.  (the  last  vessel  rather  awkward  to  pret 
intoTV  If  possible  this  is  not  done  until  after  active  bleedinp:  has  been 
stopped.-**'  '-  All  of  the  cases  with  unfavoral)le  symptoms  recovered. 
The  amount  introduced  varies  from  HOO  to  1000  c.c.  Doederlein  does 
not  aprree  with  Opitz  and  Olshausen.'-'  that  free  blood  left  in  the  perito- 
neal cavity  is  rapidly  reabsorbed.  Tlierefore,  after  removal  of  ihe 
blood  to  be  used  for  reinfusion  in  ruptured  ectopics  he  washes  out  the 
peritoneum  with  20  to  30  liters  of  saline  solution  at  body  temperature. 
CTt  has  been  shown  that  100  c.c.  of  defi])rinated  blood  is  absorbed  from 
the  abdominal  cavity  of  a  doj;  in  24  hours. ^'''')  It  is  uniformly  empha- 
sized that  fresh  blood  must  be  used  for  autotransfusion,  and  these  are 
the  cases  that  most  urfrently  need  transfusion.  But  in  cases  of  recur- 
rent bleedinjr.  where  fresh  blood  and  old  hematomata  are  found,  one 
can  still  employ  this  method.  Some  of  the  unfavorable  reactions  are 
due  to  decomposed  blood.  How  lonpr  extravasated  blood  is  usable  de- 
pends on  the  vitality  of  the  B.  B.  C.  Their  products  of  destruction 
may  be  of  value  in  excitinpr  formation  of  new  blood.  Lest  the  l)lood 
clot  intravenously  (a  debatable  question),  the  citrate  is  added  or  it  is 
defibrinated.  TTemolyzed  blood  is  assumed  by  some  not  to  be  harmful.' 
Another  advantafre  claimed  more  particularly  in  ol)stetrical  cases  is 
that  the  blood  of  antoinfusion  brings  back  into  the  patient's  body  lier 
own  B.  B.  r.  and  serum,  which  at  the  end  of  prestation  contain  certain 
products  that  cause  contractions  of  the  uterus."^  The  rectal  injection 
is  more  applicable  in  obstetrical  cases  because  of  the  frreater  likeli- 
hood of  contamination  of  the  blood  escaping  from  the  uterus.  I.ieh- 
tenstein  and  Tuffier"^  emphasize  that  the  value  of  antoinfusion  of  l)lood 
lies  not  only  in  the  incorporation  of  a  small  amount  of  blood  or  a  larjre 
number  of  R.  B.  C.  but  in  reincorporating  blood  and  livinir  autocrenous. 
nonhemolytic  blood  and  serum  and  internal  secretions.  Placental 
blood  priven  intravenously  to  criminals'"  has  proved  fatal  because  of 
the  multiple  emboli  from  placental  villi,  filtered  out  only  partially  by 
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means  of  many  layers  of  gauze.  Rapid  injection  of  placental  blood 
killed  animals,  slow  injection  had  no  effect,  another  feature  favoring 
intramuscular  or  rectal  injection  in  obstetrical  cases.  It  is  the  equiva- 
lent of  a  nutritive  rectal  injection  with  favorable  absorptive  qualities, 
furthermore  containing  serum  and  hemoglobin."^^  One  case  absorbed 
2000  c.c.  from  a  total  of  2250  c.c.  (saline  and  blood)  injected  rectally. 
The  intramuscular  employment  shortened  convalescence  perceptibly 
as  the  result  of  stimulation  of  blood  building  organs."^^  The  quantity 
of  reinfused  blood  was  not  material  as  shown  by  hemoglobin  determi- 
nations.^2  Autoinfusion  was  successfully  used  in^''  (1)  splenic  rupture 
and  hemorrhage  by  Von  Peiser  and  Rauft;  (2)  liver  rupture  by  Kreu- 
ter;  (3)  gun-shot  wounds  involving  large  intraabdominal  vessels;  (4) 
wound  of  the  lung  by  Henschen;  (5)  ectopics;  (6)  such  obstetrical 
complications  as  postpartum  hemorrhage,  placenta  previa,  etc.  All  of 
the  cases  fared  well,  and  presumably  would  have  died  without  this 
measure.  Two  or  three  exceptions  are  mentioned,  notably  by  Opitz^^ 
and  Albert.^  The  latter  had  a  case  which  showed  cyanosis,  pain  in  the 
small  of  the  back,  hemoglobinuria,  and  icterus,  i.e.,  all  the  earmarks 
of  the  reaction  following  transfusion  with  incompatible  blood.  This 
was  perhaps  due  to  the  fact  that  the  blood  had  disintegrated  too  far. 

Some  of  the  advantages  claimed  are:  (1)  absence  of  emboli  (de- 
pendent entirely  on  the  manner  of  filtration)  ;  (2)  no  hemolysis  (which 
should  not  occur  by  using  proper  test  for  blood  from  another  individ- 
ual) ;  (3)  sufficient  quantity  of  blood,  available  at  once  with  no  time 
lost  in  getting  it,  (although  it  will  embarrass  the  operator,  when  a 
patient  is  in  critical  condition,  to  prolong  the  anesthesia  in  order  to 
make  the  transfusion  into  a  vein  inside  the  abdomen;  donors  should 
be  available,  especially  of  Group  4,  among  the  employees  of  the  hos- 
pital) ;  (4)  testing  and  grouping  not  required  (it  is  not  as  hard  as  one 
might  infer) ;  (5)  there  is  no  need  for  a  Wassermann  on  the  donor. 

On  the  other  hand:  (1)  the  blood  is  not  always  sterile,  even  from 
the  abdominal  cavity^  as  the  odor  of  colon  bacillus  sometimes  betrays ; 
(2)  one  never  knows  how  long  since  the  intraabdominal  bleeding  took 
place ;  old  blood  implies  the  danger  of  reaction  and  might  not  have  any 
better  nutritive  value  than  plain  glucose^^  per  rectum,  or  gum-glucose 
solution  intravenously;  (3)  large  quantities  of  fluid  blood  are  quickly 
absorbed  from  the  abdominal  cavity  f^^  (4)  hemoglobinuria  and  icterus 
in  a  few  cases  are  suggestive  of  hemolysis  due  to  toxin  of  destruction 
products  of  already  deteriorating  blood;  (5)  too  rapid  an  injection  of 
blood  is  necessary  if  an  intraabdominal  vein  be  used  and  the  anes- 
thesia is  prolonged  unduly;  1200  c.c.  have  been  reinfused  within  6  to 
8  minutes  in  one  instance,*^  which  could  predispose  to  acute  cardiac 
dilatation;  (6)  on  account  of  the  pain  caused  by  the  subcutaneous 
injection  it  must  necessarily  be  done  under  anesthesia.    Except  for  the 
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fact  that  one  has  the  blood  at  his  iinmodiato  (lispoKHl  in  thoso  casos  of 
acute  hemorrhage  Albert  may  be  rijrht  in  snyinjr  that  the  proeedure 
has  no  cspeeial  advanta^^es  but  brinf^s  dan^epH  which  we  Khould  not 
disrcfrard :  e8|H»cially  when  the  steps  of  an  ordinary  transfusion  are  so 
simple  in  competent  hands  combined  with  the  removal  of  objts  fb»av- 
infT  saline  in  the  abdominal  cavity)  and  the  administration  of  i^lueose 
per  rectum  or  intravenously.  Furthermore  we  do  not  often  see  fatal 
ectopic  prestations.  The  majority  are  doinp  well  even  without  trans- 
fusion, although  it  is  an  excellent  sui)plementary  measure,  beeausp  it 
shortens  convalescence  and,  in  cases  of  postpartum  hemorrhage  or  pla- 
centa previa.  les.sens  the  tendency  to  sepsis,  to  which  exsanpruinated 
cases  are  more  susceptible.  Tt  is  customary  now  to  proup  placenta 
previa  patients  as  soon  as  their  condition  is  diaprnosed. 

In  conclusion  it  cannot  be  too  .stronply  emphasized  that  early  trans- 
fusion, even  at  the  risk  of  performing?  a  seeminply  needless  operation, 
is  far  better  than  waiting  until  too  late  as  is  so  often  the  case,  when 
failure  is  inevitable.  Prophylactic  transfusion  is  becoming  more  and 
more  employed  on  account  of  the  harmles.sness  of  it  in  competent 
hands. 
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GYNKCOLOCJirAL  AND   OHSTKTHK'AI.   CASK   KKCOUDS 

Woman's  Hospital  in  tiik  Static  of  Nkw  York 
By  Hykon  II.  (JoFF,  M.I)., 

Junior   Atlciuiing  Surgeon 

THK  fuiulainoiital  unit  in  tlio  (lovelopnient  of  a  hospital  record 
systtMU  is  the  individual  oaso  record.  T'pon  its  form  and  the 
manner  in  which  it  is  kept  depends  the  usefulness  of  the  system. 
It  is  essential,  therefore,  that  all  such  records  conform  to  the  high- 
est standards  of  scientific  record  keejiinp,  if  the  sy.stem  is  to  become 
a  source  of  data  which  will  be  of  actual  value  for  research  purposes. 

The  standards  to  which  ease  records  must  conform  will  vary  sli*rhtly 
with  the  different  branches  of  medicine.  In  any  case  the  record  will 
be  comprehensive  yet  simple.  It  will  comply  in  form  with  the  stand- 
ards set  by  the  American  Colle*?e  of  Surpreons,  and  throujrhout  the 
terms  of  the  International  Terminolojry  will  be  used.  It  Avill  contain 
a  complete  and  accurate  record  of  the  case  from  the  initial  appearance 
of  the  patient  at  the  Out-Patient  Department  of  the  hospital  until  the 
final  visit  to  the  Follow-up  Clinic  several  months  or  years  after 
operation  or  treatment.  The  descriptions  of  all  findinprs  and  operative 
procedures  will  be  conspicuous  because  of  their  exactness  and  com- 
pleteness, and  will  convey  to  the  mind  of  the  future  reader  a  clear 
conception  of  every  phase  of  the  case.  It  is  interesting:  to  note  how 
far  short  of  such  an  ideal  most  case  records  fall. 

A  careful  examination  of  a  larjre  number  of  case  records  from  the 
Record  Department  of  the  Woman's  Hospital  and  other  widely  rec- 
ojfnized  prynecoloprical  services  has  revealed  certain  common  defects 
which  render  a  larjre  percentage  of  records  practically  wortliless  for 
scientific  purposes.  In  many  instances  there  have  been  amazin? 
omissions  of  .salient  facts  to  say  nothing  of  details  essential  in  any 
form  of  research.    The  most  noticeable  defects  are: 

1.  A  lack  of  suitable  record  forms  upon  which  to  record  the 
facts  in  the  case. 

2.  A  lack  of  correlation  between  the  records  of  the  Out-Patient 
Department,  Ilo.spital,  Pathological  Department  and  Follow-up  Clinic. 

3.  Inadequate  histories,  the  taking  of  which  has  been  left  to  the 
ingenuity  of  the  inexperienced  interne,  who  has  not  been  provided 
with  a  definite  scheme  to  follow. 

4.  Meager  and  quite  meaningless  descriptions  of  physical  findings, 
operative  findings,  and  operative  procedures. 
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5.  A  lack  of  carefully  recorded  ''progress"  notes  by  attending- 
and  house  staff. 

6.  Incomplete  descriptions  of  the  pathological  findings. 

7.  Inadequate  notes  on  the  condition  of  the  patient  at  the  time- 
of  discharge  from  the  hospital. 

8.  More  or  less  meager  and  meaningless  descriptions  of  the  follow- 
up  findings. 

9.  The  use  of  a  local  rather  than  the  International  Terminology. 
Cognizant  of  the  importance  of  the  individual  case  record  and  the* 

urgent  need  of  a  prompt  improvement  in  its  quality,  the  Board  of 
Governors  of  the  Woman's  Hospital  has  made  possible  during  the 
past  year  a  complete  revision  of  the  entire  case  record  system.  So- 
satisfactory  have  been  the  results  that  a  description  of  the  methods, 
now  employed  would  seem  to  be  justified. 

THE   FORM    OF    CASE    RECORD 

A  unit  system  of  case  records  in  which  each  record  is  bound  and 
filed  singly  has  been  decided  upon  for  the  following  reasons: 

1.  It  makes  possible  the  giving  of  one  record  number  to  each  case- 
regardless  of  the  number  of  readmissions,  and  thereby  the  keeping 
of  all  records  pertaining  to  case  under  one  number  and  one  cover. 

2.  It  greatly  facilitates  research  by  eliminating  the  unnecessary 
handling  of  irrelevant  records,  which  is  inevitable  when  large  num- 
bers of  records  are  bound  in  volumes. 

3.  It  makes  possible  the  return  to  the  ward  of  the  original  com- 
plete record  should  the  patient  be  readmitted   at   any  future   time. 

4.  It  makes  possible  the  binding  of  all  case  records  in  the  Record 
Department  by  a  simple  method. 

RECORD    FORMS 

A  standard  size  for  all  record  forms  has  been  adopted — that  de- 
cided upon  by  The  American  College  of  Surgeons— 8 1/^"  x  11"  of  the- 
loose  leaf  type. 

To  facilitate  the  recognition  of  the  different  record  forms  several 
colors  of  bond  paper  have  been  used. 

There  have  been  designed  for  use  in  recording  gynecological  cases. 
20  forms.    For  obstetrical  cases  6  forms  have  been  provided. 

GYNECOLOGICAL  RECORD  FORMS 

1.  Cover.  6.  Urological  Record. 

2.  0.  P.  D.  Reference  Record.  7.  Gastroenterological  Record.. 

3.  Personal  History.  8.  Orthopedic  Record. 

4.  Physical  Examination.  9.  X-Ray  Diagnosis  Record. 

5.  Clinical  Pathology.  10.  X-Ray  Therapy  Record. 
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11.  Consultation  Rocord.* 

12.  Oporntion  Hopord. 

13.  Anesthosin  Kcronl. 

14.  Wound  Hecord. 

15.  Patholoffical  Record. 


1<>.  Surtrr<m*H  HcMUido  Notes. 

17.  Nurse's   Hfdsidr    Notes. 

18.  Teniperatun*  Chart. 
10.  Autopsy   Record. 

20.  Summary  of  Record. 


OIU<TKTRICAI.    RKC'OIU)    FORMS 


A.  Cover. 

B.  Antepartum  Record. 

C.  Labor  Record. 


1).  Nurse's  Bedside  Notes — Motlicr. 
K.  Nurse's  Hedsidc  Notes — Baby. 
F.  Summary    Record. 


Fin.    1. 


In  the  usual  case  the  above  forms  with  the  temperature  chart 
from  the  gynecolo^c  record  constitute  the  ol)stetrical  case  record. 
If  the  case  becomes  complicated,  or  it  ])eeomes  necessary  to  resort  to 
consultations,  .special  clinical   investigations   and,   perhap.s,   operative 
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roMM 

1 


WOMAN'S  HOSPITAL  in  the  STATE  of  NEW  YORK 


Name 
Ward 


Room 

Record  No. 


Bed 


Referred  to  Hoapital  by - 

Referred  for  Diagnosis  to  Dr. 
Referred  for  Treatment  to  Dr. 


Date  of  Admission 
Date  of  Operation  ~ 
Date  of  Discharge 


House  Surgeon 


Face    side,  -Form    1.      Cover. 

procedures  not  purely  obstetrical,  the  gynecologic  record  forms  may 
be  used  in  conjunction  with  the  obstetrical  forms  to  complete  the 
record. 

FILING  OF    CASE  RECORDS   ON   WARDS 

During  the  stay  of  the  patient  in  the  hospital  the  record  forms 
pertaining  to  the  case  are  kept  in  a  standard  sized  loose  leaf  note 
book — 9''  X  12'' — which  is  filed  in  a  numbered  space — each  numbered 
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RULES  FOR  CHARTING. 

Tbe  Record  Fonm  are  numl«r«d  anti  mu»t  be  amini^  in  the  foltowinf  order  tioth  while  the 
record  b  n  the  ward  and  when  rctumrd  to  the  Record  Drpartment  :— 


10. — X-Rmy  Thwapy  Record 
a.     <X  p.  D.  ReforaMe  RMord  11. — ComulUtioo  R^ord 


12.-^-Op«rat»oa  Record 
4^-.niy«icol  rwamhartna  IS—AiMathMia  Record 

ft_0»ic«l  PaUKOoffy  14.— Wound   Record 

Special  ainic*'  Recortb  1 5.— Patholofical   RepoH 


(If  Reqwed)  16.— Surreon's  Bedside  Note* 

i    t_UroloficiJ  Record  17.— Nufm's  Bedude  Notes 

'    T.     CM>ro  antarologiral  iUcerd  18. — Temperature  Charts 

8^-OHlwpedic  lUcord  19— Autopsy  Record 

•. — X-Ray  DiafBoais  Record  20 — Summary 

AD  Records  most  be  printed— «oC  writtea. 

I  As  eadi  record  fonn  is  added  the  patient's  name  and  Record  Number  must  be  placed  at  the  top 

of  the  sheet  by  the  nurse. 

NURSE'S  BEDSIDE  NOTES. 
Record  in  Red  Ink) — 

(I)  Admissions:  (2)  Discharges;  (3)  Visits,  dressings,  examinations  and  treatments  by  surgeons ; 
j  (4)  Patient  to  and  from  operating  room;  (5)  Midnight  dates  and  lines;  (6)  Specimens  to  Laljoratory; 
j  (7)  Recovery  Room  Notes;  (8)  Amount  of  urine  passed  in  first  24  hours  after  operation. 

Raeord  m  Bkck  faiki— 
}  (1)8  A.M.  Charting;  (2)  Diet,  medication  and  Treatments  which  must  be  recorded  each  time  as 

soon  as  given,  excepting  regidar  diet  which  is  to  be  charted  only  in  A.M.  If  for  any  reason  diet,  medi- 
cation or  treatment  is  refused  or  not  given,  note  must  be  made  of  same  and  reason  stated;  (3)  Re- 
sults of  all  Treatments— which  must  be  recorded  in  detail;  (4)  Night  Charting— same  as  day. 


Sign  for  Urine — U 
Sicn  for  Stool — I 


i  TEMPERATURE.  PULSE,  RESPIRATION  AND  BLOOD  PRESSURE  RECORD. 

Record  in  Red  Ink  between  perpendicular  lines: — 

(1)  Admitted  to  Ward;  (2)  After  operation;  (3)  Q.  4  hr.  and  B.I.D.;  (4)  .Ml  vaginal  examina- 
tions; (5)  Discharged,  Transferred  or  Died. 

Record  in  Black  Ink:— 

(1)  Day  of  month;  (2)  Day  of  Disease  until  day  of  operation— after  that  in  red  iiik. 


Reverse    Side,    Form     1.      Cover. 

space    correspondinjr   to   a    bed   num])er — in    a    specially    constnu-tcMl 
metal  desk  (Fig.  1). 

BINDING  OF  COMI'LKTKD  r.\SK  RKCORDS 

Upon  the  completion  of  the  record,  the  several  record  forms  are 
sewed  toprether  by  means  of  a  large  scwinjr  machine  with  wliich  tlic 
Record  Department  is  equipped. 

FINAL   FILING    OF    CASE    RKrORDS 

Following  the  binding  of  the  completed  case  record  it  is  placed  in 
a  substantial  manila  envelope — 0"  x  12" — and  is  filed  as  a  unit  upon 
suitably  constructed  .shelves. 
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Woman's  Hospital  in  the  State  of  New  York 
O.  P.  D.  REFERENCE  RECORD 


Name- 


Referred  to  Hospital  by- 
Date  of  Reference -=— 


-O.  P    D.  No. 


-Date  and  Hour  of  Admission- 


Length  of  time  under  observation  in  O.  P.  D. 
Came  for  Relief  of 


Age- 


Chief  Points  in  History - 
Previous    Operations 


EXAMINATION 


Vylva — 


Pelvic  Floor 


Ant.  Vaginal  Wall 
Cervix   Uteri- 


Right  Tube   and   Ovary - 
Left  Tube  and  Ovary 


-Anus  and  Rectum- 


J>elvic  Cavity- 


-Post  Vaginal  Wall- 


-  Corpus  Uteri 


Laboratory  Findings,  Smears,  Wasscrmann,  Urine,  Tissue,  Cystoscopic  and  X-Ray  Examinations:- 


Treatment  in  O.  P.  D.- 
Provisional  Diagnosis — 


Additional   Remarks: 


Face    Side,    Form   2.      O.    P.    D.    Reference    Record. 
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Weman't  Hotpllal  In  the  State  of  Naw  York 
rCRSOMAL  NMTOIIV 


Htm 


olPricod 
Color 


Nsiiooatity 


IUc«r4N«. 


Occupation 


L  CASK  roa  atutr  or 


a  PAMU.T  HUToav 

CMC.  i»f^tm.  T.UwJ»».  Nm«« 


Ht  PAST  HtSTOaT 


ttXM   .Ilk 

'>•  Ml  «.• 


4    Pf  w—  Oy»r«t>*««.  Ck 


IV   PaiSCNT  SYMPTOMS 


•     P«Mr.  ClMlb  M^  SwMta 

I*    G*Mr«l  C«s4«ti«&    Voffki 


Face    Side,    Form    3.      Personal    Ilitlor) 
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Woman's  Hospital  in  the  State  of  New  York 
PHYSICAL   EXAMINATION 


Name 


Record  No. 


Height Weight Blood  Pressure;   Systolic Diastolic Pulse  Pressure- 
General  Appearance — Posture 


HEAD  and  NECK 


Eyes- 


THORAX 

_ — Mammary  Glands- 


Lungs 


Tendemess- 


ABDOMEN 

Rigidity 


Tomor,  Hemia- 
Intestineo 


.Liver,  Gall   Bladder- 


-Spleen- 


R.  Kidney- 


L    Kidney- 


EXTREMITIES 


Oedema,  Varicosities,  Reflexes  etc 


Labia  Majorat 
Introitus — — 

.  Uratbra 

Hymen 


EXTERNAL  GENITALS 

Labia  Minora- 

Clitoris-^ 


.  S\(een's  Glands- 


,«^  Bartholin's  Glands:  R.- 


-L.- 


Palvic  Floor    (Anatomical  condition  and  function  of  perineal  muscles,  levator  ani  and  fasciae.  State  site  and  extent 
of  all  injuriem).— — . „,^ 


Rectum- 


Anus- 


Face    Side,    Form    4.      Physical    Kxamination. 
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AmttitWM CyMOMi* Ur«throe«W L«nrt>- 

rmmtint  WM lUctootte Enuroc«U Lrafth. 

C««iB  Utavi S4M Position 


tli^ii . Coo»taieocy_ MoWlity- 


Laecrattoo Bndoccrvi> — Erotion 

Dioctarie- Amount Character Source    - 

INTERNAL   GENITALS 

CorpM  Utari Sixe Potition— 

Ski^C Con«i«tency Mobility 

Scauttvcncss Remark* 

Rifht  Tube  and  Ovary— — — — ■ 

I<eft  Tobe  aod  Ovary— 


Cul-^-ftac Parametria 


PROVISIONAL  DIAGNOSIS 

Diagnosis 


Reverse  Side,   Form   4.      Physical   Kvamination. 
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Name 

Woman's 

Hospital 

clinic;) 

in  the  State  of  New  York 
LL   PATHOLOGY 

Record  No. 

Urine 

Sp.  Gr 

Reaction 

Albumin 

Sugar 

Sediment  and  other  characters 

Date 

Blood 

Red  Cells 

Hgb 

White  Cells 

Polys 

Lymph 

Other  Cells 

Date 

• 

Date 

Wassermann,  Smears,  Sputum,  Gastric  contents,  etc. 

Face    Side,    Form    5.      Clinical    Pathology. 
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Woman's  HosplUl  In  th«  Stat*  of  Now  York 
imOLOOICAL  mcoiiD 


D*«ir*4 


Cfbjiitam  Syn<r« 


_C«f»tt. 


Sphincter 


Ureteral  Ori6ce* 


_L«afth 

Calibre 

Unoafy  flow 

^R ight  mtdc 

Left  stdc 


Pelvic  Distention 


(«>  Rtfhtwde 


( b  I  Left  tide 


Laboratory  Ftndinf 
Bladder  ortoe 
Rifht  unne 


Pheooaulphonepthalc 


X  Ray  Booties  0''_ColIarcol_ 
Remarks - 


1-acc  Side.   I'orm  f>.     I 'rol<>Ki' ''il    RfCf»r<l. 
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Woman's  Hospital  in  the  State  of  New  York 
GASTRO-ENTEROLOGICAL  RECORD 

Date  Record  No. 


Information    Desired- 


Chief  G-E   Complaints- 


Previous    History 


Previous    Operations - 


Obstetrical  History- 
Present    Illness — 


Physical  Examination :  AppearancC- 
Heart 


Abdomen- 


-Height- 


Weight- 


Lungs- 


Proctosigmoidoscopy  - 


Face    Side,    Form    7.      Gastroenterological    Record. 


Woman's  Ho«pltal  In  the  Slate  of  Now  Yurk 
ORTMOPCOIC   mCORO 


lion    Drtirvd 
CMcfOrthop*dK  Complaint* 


Daratien 


P«ct 
Aaklct 


Hip* 


Pain  - 
CMMOur- 


In^ex 
Irrefulanhes 
AkdeiMO 


X-Ray 


Face    Side,    Form    8.      Orthoiictlic    Kicord. 
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Woman's  Hospital  in  the  State  of  New  Yori< 
X-RAY  DIAGNOSIS  RECORD 


Name 


Date 

Information  Desired 


Plate  No. 


Clinical  Diagnoaig 


Radiographic  Report 


FORM 

9 


Radiographer 


Face   Side,   Form  9.     X-ray  Diagnosis   Record. 
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Woman'*  Hotplial  In  the  Siat«  of  N«w  York 
X-IIAV  TNDUPY  RICOIID 


Treatment  No 


PMbelottcsl    Report 
Remark* 


Date  Refioe  Treated  Mil.         SO  D  F.  L 


Remarki  To  Return 


10 


Fare    Si'lr.     Form     10.       ,\  ray    Tluupy     Kr.oi.i. 


228  GOFF:      GYNECOLOGICAL    AND    OBSTETRICAL    RECORDS 


Woman's  Hospital  in  the  State  of  New  York 
CONSULTATION  RECORD 


Date  of  Admission    Date  of  Operation Surgeon 


Information  desired  frotn  Consultant 


Chief  Complaints 


Points  not  covered  in  History 


Special  Physical  Findings 


Suggestions  for  Further  Study 


Diagnosis 


Suggestions  on  Treatment 


roMM 
11 


Face    Side,    Form    11.      Consultation    Record. 
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Woman'*  hoapital  in  th«  State  of  New  York 
OFCNATION    RICOIIO 

Rvcotd  No. 


»wrg«oo -    Aftttatants  Suiur*  Nutm 

DaM  ol  Operation 
Pr«o*rM*oa 


rosM 

£2  Continued  on  other  Side 


Face    Side,    Form    12.      ()|.«  rati'm    Kini'i. 


280 


GOFF  :       GYNECOLOGICAL    AND    OBSTETRICAL    RECORDS 


13 


Name 

Weinan's  Hospital  in  the  State  of  New  York 
ANESTHESIA  RECORD 

Record  No 

-  Time 

Anesthetic  (Nitrous  oxide,  oxygen 

Method  (open,  closed,  apparatus 
The  following 

,  ether,  chloroform  etc.) 

etc  ) 

points  must  be  noted  every  15  minutes  throughout  Anesthesia. 

A.  P.  M. 

Tinne 

Anesthetic 

Amt. 

Pulae 

Resp, 

Blood 
Syst. 

Pressure 
Diast. 

Medicatiot. 

Operative  Procedures 

* 

ure:  S D 

hetic 

Total  Dur 
Total  Dur 

ation  of  Anesthesia H 

rs Mi 

n.    Total  Amount  of  Anest 

Remarks 

/S 

Face  Side,   Form   13.     Anesthesia   Record. 
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NaiM 

Woman'*  Hocpltal  In  the  Stat*  of  New  York 
WOUND  MOOfW 

R«cofd  No 

ABDOMINAL.  LUMBAR  or  BREAST  WOUNDS 

r>r^n^ra 

ammutmmA    OM                                                            R.     fV 

Nvmtwr  ol 
Wound  Hm 
CMdmooot 
Dm* 

lt«m^«trf«  a^^^^f^^ 

kl«4  by                   Cmm  oI  rmihtn  to  itait*  by  PnoMry  Union 

Wound  nn  Dwrharfr                                                                                                  Surgvon 

Condition  of  WAtnd                                Or|an»fn«                 Character  of  DreMiBf 

DresMd  By 

J 

- 

: 

■■                    t                                                                      t                               ■ 

i 

! 
1 

1 

i 

i 

i 

. 

, 

1 

VAGINAL  WOUNDS 

Number  of 
Wound  Hei 
Condition  o 
Date 

^l»A   n«>                                                            Paiik^  nf  pAilnr 

t  to  unite  by  Primary  Union 

t  1A/a..m^    mm  rk.«/>K*r«* 

Condition  of  Wound                               Organisms                 Character  of  Dressing 

.Dressed  By 

1                                                                                  1 

1 

i 

j 

1 

r 

i 

1 

! 

1 
1 

; 

1 

1 

14 

Record  Additional  Ores 

sings  on  Reverse  S 

de  of  Sheet 

Face    Side,    Form    14.    Wound     K<(c.r<i. 
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Woman's  Hospital  in  the  State  of  New  York 
PATHOLOGICAL  RECORD 


Specimen  Received  Path.  No. 

Date 
Ward 
Surgeon 

Findings: 


Di  ignotis 


FORM 

15  Pathologist 


Face  Side,  Form    15.     Pathological  Record. 


OOFP 


GYNKCOIXKIICAI.    AND   OIlSTKTHirAI.    HKCOKIW 


'2'M\ 


16 


Nmw 

Woman'*  HotplUl  In  tht  State  of  Ntw  York 
tUKOEONr  BKOtlOI  NOTIt 

Rvcerd  No 

Heut 

No««> 

Doctor 

Face   Sidf.    Form    16. 


r.cl^i.l,    N. 
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Name 

Woman's  Hospital 
NURSES 

In  the  State  of  New  York 
BEDSIDE  NOTES 

Record  No 

Hour 
A.M.    P.M. 

Diet,  Medication  utf  Treatoeat 

Jrioe 

>ioal> 

CoDdllloa  of  Patient.  EKect  ol  Medlcalioo  and  Oncription  of  Excreta 

n 

Face   Side,   Form   17.     Nurses'   Bedside  Notes. 
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Face   Side,    Form    18.      Tcmperatvire,    etc.,    Rccor-i. 
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Woman's  Hospital  In  the  State  of  New  York 
AUTOPSY    RECORD 

Record  No. 


Date 


19 


Face   Side,   Form   19.     Autopsy  Record. 


QOrP:      OYNECOIjOQICAL  and  OnSTKTRICAI.   KKCORDS  237 


Woman's  Hospital  In  tha  Stat*  of  Naw  York 

ftUMMAmr  or  mcoRO 


I.  Cam*  lor  Relief  or    

1.  Fre«Ht«u*l  DtafBooM  j.  Opcrationt  or  Trtatm«nt  by  Dr. 


«.  PMhoio(tc*l  Oiafnoaia  5.  Complication* 


a.  Recovery  7    p,n«i  Diagnoti^ 


S.  la  the  patient  relieved  of  all  aymptoma  preaent  at  the  time  of  Admiaaion?- 
9.  If  not  relieved,  which  aymptoma  remain? 


10.  Have  new  aymptoma  developed  while  in  the  hospital? 

11.  Ptoyaical  Condition  upon  Dtachar|c 


12.  Pio^noaia- 


13.  Point*  to  be  especially  noted  in  PoUow-up- 


14.  Treatment  adviaed  after  Diachar|c - 


1$.  Referred  to clinic  for  Treatment         Hiatory  approved  by - 

16.  Daw  of  Discharce By  Dr.- 

17.  Date  of  Transfer To 


It.  DaU  and  Hour  of  Death Cauae  of  Death- 


Note:.  Lioea  I  and  S  to  18  induaive,  miMt  be  filled  in  at  time  of  Diacharge  by  the  Surgeon  reaponaible  for  the  caac. 
Face    Side,    Form    20.       Summary    of    Record. 
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WOMAN'S  HOSPITAL  in  the  STATE  of  NEW  YORK 


OBSTETRICAL  DCPAHTMENT 


Name 


Wart B»d Room.. 

RMord  No. - ....  -.- _- 

-Rfiforred  to  Hospital  by _ 


Roforrod  for  Treatment  to   Dr. 


Date  of  AdmiMion 


Date  of  Delirery 
E^ate  of   Ditcharge. 


Resident  Obstetrician  ■ 


Face    Side,    Obstetrical    Form    A.      Cover. 
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RULES  FOR  CHARTINO 

Th«  IU«»nl  Form*  mu»t   l»r  atr«i>K«>d  \n  the  follcmmg  orHrr  UhIi  nlnlr  Uir  rcr<.f.|  t*  m  tl.c  ward  nn«l 
>n  rr«uni^l  to  the  K^coiti  I>r|i«rln«rnl   ■ 

Cott  Labor  Record 

AnI*  PartuBi  R«oor<l  Operation  Rocord 

Clinical  Patbolofy  Anoathoaia  Rocord 

Spocial  Cliaica'  Record*  Wound  Rocord 

(IfRoquirod)  Pathological  Report 

Uroloffical  Record  Surgeon'*  Bed»ide  Note* 

Gaatro-enterological  Record  Nurse's  Bedside  Notes  <  Mother  ) 

Orthopedic  Record  Nurse's  Bedside  Notes  (  Baby  ) 

X>Ray  Diagnoais  Record  Temperature  Charts 

X-Rajr  Therapy  Record  Autopsy  Record 

Consultation  Record  Sumniary 

All  Records  must  be  printed-not  written. 

A*  •«cl>  record  form  i-*  ad«le<l  iho  patient";*  natiie  and  Ro<-ord  Numl>or  imi<«t  W  plarod  at  th«*  top  of  the 
by  the  nurw. 

NURSE'S  BEDSIDE  NOTES 

Record  in  Red  Ink:- 

(1)  A<imis«ion;  (2)  DisoharRes;  (3)  Visits,  dressinRS,  examinations,  (r-xrepl  lalK)r  room  examin- 
ations) and  treatments  l.y  surgeons;  (4)  I'atient  to  and  from  operating  room ;  (5)  Delivery;  (6)  Mid- 
night dates  and  iine<;  (7)  Sp<?cimens  to  Lal>oratory;  (8)  Uecovery  Koom  Notes ;  (9)  Amo\int  of  nrine 
pa«se<l  in  fir«t  24  Ivmrs  aftor  operation. 

Record  in  Black  Ink:- 

(1)  8  A.  M.  Charting,  including  condition  of  Breasts,  fundus  and  lochia;  (2)  Diet,  medication  and 
Treatments  which  must  l>e  recorded  each  time  as  soon  as  given,  excepting  regular  diet  which  is  to  l>e  chartetl 
only  in  A  M.  If  for  any  reason  diet,  medication  or  treatment  is  refused  or  not  given,  note  must  l>e  made 
of  same  and  reason  stated;  (3)  Results  of  all  Treatnients-which  must  Ik"  recorded  in  detail ;  (4)  Night 
Charting-same  as  day 

Sign  for  Urine-U  Sign  for  Stool-I 

TEMPERATURE,  PULSE,  RESPIRATION  AND  BLOOD  PRESSURE  RECORD 

Record  in  Red  Ink  between -perpendicular  lines:- 

(l)  Admitted  to  Ward;  (2)  After  operation ;  (3)  Delivery;  (4)  y.  4  hr.  and  B  ID.;  (6)  Dis- 
charged. Transferred  or  Diied 

Record  in  Black  Ink:- 

( 1 )   Day  of  month;    (2)   Day  of  Disease  until  day  of  ooeration-after  that  in  red  ink 

BABY  RECORD 

Record  in  Red  Ink:- 

(1)  Argyrol  installation  on  3rd  Day;  (2)  Ck)rd  inspection  on  5th  and  10th  Day.  (3)  Retraction  of 
prepuce  on  7th  Day     (4)  Circumcision;    (5)  Day  Post  Partum  and  weight 

Record  in  Black  Ink:- 

(1)  Formulae,  medication  and  Treatment;  (2)  Results  of  all  treatments:  (3)  All  other  regular 
charting. 

Reverse    Side,    Obstetrical    Form    A.      Cover. 
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Woman's  Hospital  In  the  State  of  New  York 
ANTE  PARTUM  RECORD 

Probable  Date  of  Labor 


-Nationality - 


Address Age- 
Family  History  (Tubetculofit,  Syphili»,  Multiple  Birth,  etc. ) 
Personal  History  (Rickets,  Syphilk,  Tuberculosis.  Goiiorrhea  Pelvic,  Heart.  Lung  and  Kidney  Disease,  Operations). 


Menstrual  Historr:    Began. 
Date  of  last  regular  period— 


-Type- 


-Date  of  last  period. 


Obstetrical  History:  Abortions-before  28th  week  (No   Spontaneous,  Induced.  Week  of  Gestation.  Dates). 


Spontaneous  Premature  Labors  (No  Week  of  Gestation.  Date,  Cause). 


Previous  Full  Term  Pregnancies:  No    normal- 


■  No.  abnormal  (Complications). 


Previous   Labors:   Dates- 


-No.  induced    (Indications). 


No.  Spontaneous  Deliveries  No.  Operative  Deliveries  (Indications) 

Duration  of  Labors Presentations:  Cephalic Breech Transverse Multiple 

Weights  of  Babies No   Stilt  Births Causes 


Previous   Puerperia 
Present  Pregnancy — 


Lungs ■ 


Deformities  . 


Mammary  Glands- 
Abdomen 


Heart-Locatioiv- 


External  Examination 


-Made  by  Dr. 


.General  Condition- 
Heart  — 


.Gland  Tissue- 


-Nipples- 


.Presentation- 


-Loud  or  Faint. 


.Height. 


-Presenting  Part-(  Above,  In,  Below)  Brim 
Fetal  Movements 


Okfara 


Interspinous cm.  IntercrestaL. 

Transverse  Diam.  Outlet 


External  Measurements 

-cm.  External  Conjugate cm  R.  Oblique cm.  L.  Oblique cm. 


Posterior  Sagittal  Diameter- 


-cm  AntPosterior  Diam.  Outlet. 

cm.    Pubic    Arrh 


Face   Side,    Obstetrical    Form   B.     Ante   Partum   Record. 
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Reverse    Side,    Ohstitrical    Form    1'.      Ant.-    r.irtuni    Ktcor' 
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Woman's  Hospital  in  the  State  of  New  York 
LABOR  RECORD 


Name 


Admitted  to  Hospital- 
General  Conditioit 


92 Before-In 

_.T P.-.. R, 


.  Stage  of  Labor 


Membranes  ruptured-artificially-spontaneously.. 


-Hours  before  -  after- 


..  Fetal  Heart - 

— -onset  of  Labor. 


Condition  of  cervix  at  time  of  rupture  of  membranes 
Was  Labor  Induced?  (Chre  indicatioD  aixl  method)    - 


-Liquor  amnii 


Began  at A.  P.  M. .-       _     19. 

Character  and  frequency  of  pains-  ~ 

Fetus:  Presentation Position- 


First   Stag* 

Ended  at A.  P.  M 


■  19     —Duration  of  1st  Stage., Hrs Min. 

Fetal  Heart 


-Level  of  Presenting  Part.- 


Abnormalities- 


Began  at- 


-A.  P.  M. 


Character  and  frequency  of  i 

Fetus:  Ptesentation 

Abnormalities 


Began  at- A.  P.  M. 


Condition  of  Pelvic  Floor- 
Abnormalities— — — 


Second  Stage 

at -A.  P.  M 19 Duration  of  2nd  Stage Hrs.- Min. 

—Fetal  Heart . 

■Position.-. : Level  of  Presenting  Part 

Cord  about  Neck? -.. ._ Spontaneous  -  Operative  Delivery, 

Third  Stage 

> Ended  at -A.  P.  M 19 Duration  3rd  Stage Hrs Min.. 

Artificial  Method  Employed - - -.. Complete?  -- 

Amount  Retained? Cord  (Length- Abnormalities) — 

..Amount oc  Treatment-.- - -... — - 

- - Condition  of  Cervix 

- Total   Duration  of  Labor Hrs. Min, 


Placenta:  Normal  Delivery?- 

Membranes:  Complete? 

Hemorrhage:  Source- 


Okfara 

C 


Anesthetic  given  by. 
Delivered  by  Dr 


-Anesthetic- 


-Assisted  by  Dr. 


-Given  from A.  P.  M.  to A.  P.  M.    Total  time.. 

Charge  Nurse - Suture  Nurse - -- 


(over) 


Face   Side  of  Obstetrical   Form   C.   Labor   Record. 
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1    itoi.rfCawn 

T\.4     TtM     N^     Ml 


Medicatioa  Duriaf  Labor 


Stacr 


Uatr     Time     Sta^r 


OpcratiTe  Procedure* 


Deecription  of  operation. 


One  Hour  Post-panum.  T 


■  Height  of  Fundus. 


Record  of  Child 


Livinc-  Snll-Bom.  Macerated    General  Condition- 


-Maturity Weeks.   Wt Lb» 


Circulation  ■  Cr«Mbc  •     Respiration  '  t^*^\„.„  '■       Asphyxia  '  Mod^.M  '-      Cause. 

Treatment  of  Asphyxia    (Tmie  required) D« 

^•P"*  I  Lmcatnm Moulding Congenital   Defects 


Cirasmferences:  Suboccipito-Bregmatu 


-cm     Occipito-Frontal- 


^m      Total  Length. 


•  Biparietal cm   SuboccipitoBregmatic cm  OccipitoMent cm  Occipito  Frontal cm. 

Reverse    Side.   OLjtetncal    Fonr.    C.      I.aDor    Record. 
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Ob.  form 
O 


Name 

Woman's  Hospital 
NURSES 

in  th 
'  BED! 

Moth 

e  Stat 
SIDE  N 

er 

e  of  New  York 
OTES 

Record  No. 

Date 

Day 

Notes 

Urme 

Stools 

Treatment 

Breasts 
Fundus 
Lochia 

Ureal  ts 
Fundus 
Lochia 

Fundus 
Lochia 

Breasts 
Fundus 
Lochia 

Breasts 
Fundus 
Lochia                                       • 

Fundus 
Lochia 

Breasts 
Fundus 
Lochia 

Breasts 
Fnndn. 
Lochi-. 

Obstetrical   Form   D.      Nurses'    Bedside    Notes    (Mother). 
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Woman'i  Hotpltal  In  the  State  of  N«w  York 
NURtO'  BIOtlDI  NOm 


H- 

B.by 

Mccofd  No. 

DMvelBmto                                 Hour              A.  P.  M.  ft««                   Binh  Wi. 
OcMT*]  CetMlittoa  wb««  Mimimd  to  NurMry 

o.„„,               ... 

..—  ._ 

D«M 

D«r 

Lta 

o<. 

Tetnp 

D*f. 

Tr«*(tn«nt 

Note« 

».  H. 

! 

nl.s'ftriral    Form    K.       Nurses'    lU.isi.ic    Nods    <  l!al. 
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Woman's  Hospital  In  the  State  of  New  York 
SUMMARY  OF  RECORD 

OBSTETRICAL  DEPARTMENT 


Breasts- 


Pelvic   Floor- 
Cervix 

LochU 


Eyes- 


Genitals. 


EXAMINATION  ON  DISCHARGE 
Mother 


Nipples- 


Abdominal   Wall- 


.Ant.  Vaginal  Wall- 


■Uterus:  Position. 


1 Post.  Vaginal  Wall 

-Involution Mobility  - 


-Appendages  aiid  Parametria- 


-General  Condition. 


Baby 


Wt lbs oz.  Artificial  Feeding. 


-Anus  and  Buttocks. 


-General  Condition. 
Examined  by  Dr.- 


1.  Final  Diagnosis 


2.  Operations 


3:  Complications 


4.  Pathological  Diagnosis 


Points  to  be  especially  noted  in  Follow-up 

Treatment  after  Discharge 

Referred  to^ — _ Clinic  for  Treatment. 


Date  Of  Discharge  {  ^! 


By  Dr.. 
-     To- 


Date  and  Hour  of  Death 


.Cause  of  Death. 


Mifinn 

F 


Prognosis  for  Future  Child  Bearing. 
Delivered  by  Dr 


•History  Approved  by  Dr. 
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A  MKTIIOI)  OF  KKKIMN(J  FAI.LOIMAN  TIUKS  OVKS* 
By  William  T.  Kknnkdy.  M.A..  M.U.,  i'Wm.) 

Junior   Al(rn<iing   StirK«"t>n 
INTKOnrCTION 

'T'HK  insufllation  of  \\\v  fallopian  tiihcs  with  VO^  ^nis  as  done  hy 
^  Kubin*  has  led  to  tho  di't<H'ti(»n  of  obstructions  which  produce  ste- 
rility. After  the  dia^niosis  of  occluded  tidx's  has  been  establislird  and 
there  is  no  evidence  of  acute  or  subacute  salpinji:itis,  a  laparotomy  is 
done,  adhesions  about  the  fimbriae  of  the  tubes  are  separated,  and  a 
resection  of  either  tube  is  done  when  necessary.  Some  material  is 
now  required  to  ])reserve«the  patency  of  the  tubes.  Huber*  experimen- 
tally has  observed  the  superiority  of  alcoholized  tissue  in  nerve  surjxery. 
For  some  time  I  have  used  Carjrilc  membrane  hardened  in  alcohol  for 
at  least  4S  hours,  threadinjr  it  throujrh  the  fallopian  tubes  and  the  cav- 
ity of  the  uterus  to  keep  these  tubes  open  both  into  the  uterine  cavity 


Fig-  I- — '-t.  silver  probe— lenffth  about  10  cm.;  diameter  .75  mm.  to  1.00  mm.,  having  a 
bristle  about  .45  mm.  in  diameter  mounted  in  one  end.  B,  cannula -to  attach  a  I.ucr  Iim-^ 
dermic  syringe  at  one  end  and  a  hollow  probe  C  at  the  other.  C.  hollow  silver  probe — liriKtii 
•alraut  25  cm.,  diameter  the  same  as  A.  I),  strand  of  piano  wire— about  3  cm.  itJUKcr  than 
C,  Ioof>ed  at  one  end  to  serve  as  a  membrane  carrier.  /:',  strip  of  Carjfile  nunibratu-  .iIkxu 
40  cm.  long  and  3  cm.  wide.  F,  Fallopian  tubes.  U,  uterus.  O,  ovary.  R.  round  liKammf. 
T.  point  of  attachment  of  one  end  of  the  membrane.  .S\  plastic  sutures  to  .nuastoinosc-  the 
excised   ends  after  a   resection. 


and  into  the  peritoneal  cavity.  The  membrane  is  flexible  and  stronj^, 
nonirritating  to  the  contact  tissues  and  is  slowly  a])sorbed.  jrivinjr  all 
raw  surfaces  time  to  heal  and  allowing  this  part  of  the  prenital  tract 
to  remain  patent. 

•Reprinted     from     the     -Nmerican     Journal     of     Obstetrics    and     Gynecology.    June,     1922,     iii. 
No.  6. 
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TECHNIC 

The  accompanying  diagram  (Fig.  1)  illustrates  the  apparatus  used 
and  the  method  of  procedure. 

The  Probe  A  is  passed  down  the  fallopian  canal.  The  bristle  enters  first  the 
isthmus  of  the  tube,  then  the  uterine  cavity,  directs  the  probe  and  makes  the  canal 
large  enough  to  allow  the  passage  of  Probe  C.  Probe  A  is  now  removed  and  used 
to  treat  the  other  tube  in  the  same  manner.  If  there  are  any  signs  of  an  old  in- 
flammatory process  each  fallopian  tube  can  be  slowly  irrigated  from  the  fimbria 
into  the  uterine  cavity  with  alcohol,  using  the  Luer  syringe  attached  to  B  and  C. 
If  for  any  reason  the  resection  of  a  part  of  either  tube  is  found  necessary,  that 
should  now  be  done.  Then  thread  Probe  C  through  one  fallopian  tube,  the  cavity 
of  the  uterus,  and  the  other  fallopian  tube  as  illustrated.  Insert  and  tie  all 
plastic  sutures,  S  with  C  in  position,  to  eliminate  any  possible  obliteration  of  the 
canal.  Now  insert  D  into  C  and  thread  E  on  the  wire  loop,  withdraw  C,  D  and 
E  together  and  leave  the  membrane  through  this  part  of  the  genital  tract.  Thread 
one  end  of  the  membrane  on  a  round  needle,  pass  it  through  the  portion  of  the 
broad  ligament  at  T  and  ligate  it.  Fasten  the  other  end  in  the  same  manner  to 
the  other  broad  ligament  at  T.  This  will  leave  a  loop  of  the  membrane  in  the 
peritoneal  ca\dty  at  each  side  to  accommodate  a  possible  pregnancy  before  the 
membrane  becomes  absorbed. 

All  cases  diagnosed  as  acute  or  subacute  salpingitis  must  wait  at 
least  six  months  and  the  treatment  of  any  such  cases  not  suspected  on 
diagnosing,  but  so  found  by  laparotomy,  must  be  postponed.  The  pro- 
cedure takes  from  10  to  30  minutes.  Accessory,  malposition  and  other 
pathological  conditions  are  treated  when  indicated. 
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OUMGLrcOSK   IN   TIIK   THKATMKNT   OK   sriKJICAL   SHOCK 

A  Study  of  thk  Action  op  (Jum-Gu'cosi:  Somtion   Intuavi:noi:kly 

IN  53  Casi-» 

Bv  AiNswoRTii  L.  Smith,  A.H.,  M.I). 

Foiirth    ycAr    nludrnl.    l"«»rnr!l    l"nivrr»i«y    Mrihcal    CoUrgr. 

THE  purpose  of  this  paper  is  to  discuss  the  results  o])taine(l  in  a 
series  of  51  operative  eases  that  received  pum-glucose  injections 
intravenously  as  a  prophylactic  ajrainst  sur^'ical  shock  or  in  the  treat- 
ment of  that  condition.  However,  in  order  to  have  a  foundation  for 
this  discussion,  it  seems  better  to  jrive  an  introductory  statement  of 
the  theory  of  shock  upon  which  pum-jflucose  therapy  rests. 

Surgical  shock  gives  a  distinct  clinical  picture  characterized  by 
collapse;  pallor;  a  profound  fall  in  blood  pressure;  and  a  di.sturb- 
ance  of  the  heat  regulating  mechanism  .so  that  the  patient  is  covered 
with  a  cold,  clammy  sweat.  There  is  an  ** acidosis"  as  indicated  by 
a  lowered  COo  combining  power  of  the  plasma;  and  a  concentration 
of  blood  corpu.scles  (red)  in  the  peripheral  capillaries,  e.g.,  a  blood 
count  made  from  the  finger-tip  gives  a  high  reading  (8  million);  and 
with  this  concentration  there  is  an  increased  viscosity  of  the  blood, 
up  to  7  or  8  (normal  about  4.5). 

The  cause  of  shock  as  described  by  Bayliss  after  observations  on 
wounded  men  and  experiments  on  cats,  is  apparently  a  combination 
of  factors.  '*some  nervous,  some  chemical,  cold  and  trauma,  each 
associated  with  a  fall  in  blood  pressure  and  all  exaggerated  by  hemor- 
rhage, resulting  in  a  state  of  collapse."  ''Along  with  hemorrhage 
the  most  serious  of  these  collateral  causes  is  the  absorption  of  toxic 
products  from  injured  tissue  especially  muscle.  These  products  ap- 
pear to  have  a  dilator  action  on  the  capillaries,  an  action  allied  to 
that  of  histamine.  Blood  is  hereby  withdrawn  from  circulation  and 
held  up  by  stasis."  the  plasma  filters  out  of  the  vessels  and  the  blood 
thus  tends  to  become  concentrated,  giving  the  increased  viscosity. 

There  are  many  other  theories  of  shock,  notably  *'Xerve  center  ex- 
haustion." "Dilatation  of  splanchnic  vessels."  "Adrenaline  exhaus- 
tion," etc.  These  are  merely  mentioned  in  passing  and  cannot  be 
discussed  here  except  to  say  that  adrenaline  exhaustion  is  disproved 
by  blood  analysis  and  that  in  laparotomies  that  have  gone  into  shock 
on  the  table  no  dilatation  of  the  splanchnic  arterioles  has  been  seen 
(Bayliss). 

The  theoiy  of  capillary  dilatation  caused  by  tissue  toxins  will  ac- 
count for  the  symptoms,  i.e..  is  mechanically  possi])le.  and  is  supported 
by  experimental  evidence.    For  example  a  cat  may  be  sent  into  shock 
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by  hammering  the  thigh  muscles  and  the  collapse  is  much  greater  if 
there  has  been  previous  hemorrhage.  However,  if  the  limb  is  cen- 
trally ligated  before  hammering  there  is  no  shock,  although  the  nerves 
are  intact,  until  the  ligature  is  removed  and  the  circulation  restored, 
whereupon  the  blood  pressure  immediately  falls  and  the  other  signs 
of  shock  supervene. 

But  whatever  it  is  that  causes  the  fall  in  blood  pressure,  the  fall 
itself  is  a  most  serious  factor.  Tissue  oxygenation  is  dependent  on 
the  supply  of  corpuscles  per  minute,  i.e.,  upon  the  minute  supply  of 
blood,  leaving  out  the  factor  of  anemia.  This  minute  supply  is  de- 
pendent on  arterial  pressure  which  in  turn  is  dependent  on  1.  the 
strength  of  the  heart,  2.  the  size  of  the  arterioles,  and  3.  the  blood 
volume.  The  heart  does  not  fail  primarily  in  shock,  and  there  is  no 
dilatation  of  the  arterioles  as  observed  on  the  splanchnics  and  as  indi- 
cated by  the  pallor  of  the  skin.  But  there  is  a  fall  in  blood  pressure 
which  must  therefore  be  due  to  a  decreased  blood  volume.  This  is 
accounted  for  by  the  dilated  capillary  field  with  stasis  and  concen- 
tration. The  method  of  concentration  will  be  considered  in  a  moment. 
A  large  proportion  of  the  blood  is  thus  lost  to  the  circulation,  a  con- 
dition called  by  Cannon  an  *'exemia." 

Cannon  showed  that  on  a  perfused  organ  a  fall  in  arterial  pressure 
of  1/3  its  total,  as  from  150  to  100  mm.,  gave  a  decrease  minute  vol- 
ume flow  of  2/3,  the  supply  failure  being  more  than  proportional  to 
the  first  drop  in  pressure.  Thus  it  follows  that  in  shock  with  its 
large  fall  in  blood  pressure  there  is  a  correspondingly  greater  fall  in 
the  tissue  blood  supply,  and  as  a  corollary,  tissue  oxygenation. 

Bayliss  states  that  the  tissue  toxins  responsible  for  shock  are  de- 
stroyed by  oxidation  as  well  as  elimination.  Likewise  our  present 
theory  of  acidosis  is  an  incomplete  oxidation  of  fats,  and  strong  sup- 
port of  this  theory  is  found  in  Cannon's  work  on  alkali  reserve  in 
.shock  (1917).  It  was  long  known  clinically  that  shock  patients  had 
a  low  CO2  plasma  combining  poAver  but  Cannon  showed  that  the  de- 
crease was  roughly  proportional  to  the  fall  in  blood  pressure. 

Systolic  Average  CO,  Combining 

Blood  Pressure  Power  of  Plasma 

Above  80   49    plus 

70—80   43 

60—70  35 

below   60 27 

He  concludes  that  if  the  systolic  pressure  does  not  rise  above  80  mm., 
measures  should  be  taken  to  raise  it  by  intravenous  injection. 

In  addition  to  being  oxidized,  toxins  and  acetone  bodies  are  elim- 
inated by  the  kidneys  but  renal  output  is  also  roughly  proportional 
to  the  blood  pressure ;  a  severe  shock  may  have  a  complete  anuria. 
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Lastly  when  oxyfreiiatioii  is  seriouMly  impairiHl  the  body  eelln  are 
injured.  The  liver  eells  may  fail  in  thrir  detoxieatin((  function,  and 
nerve  cells  are  particularly  seuNitive.  If  the  low  blood  prenHure  has 
lasted  a  certain  lenj^th  of  time,  which  varies  with  the  decree  of  ane- 
mia, the  vital  centers  fail.  If  tlie  circulation  is  improved  at  once  they 
may  recover,  otherwise  the  victim  dies.  This  has  been  shown  experi- 
mentally with  cats  by  Hayliss. 

To  recapitulate. — The  essential  clement  in  shock,  however  caused, 
is  the  fall  in  blood  pressure  with  consecpicnt  decreased  tissue  oxygen- 
ation, resulting  in 

1.  Production  of  tissue  toxins. 

2.  Production  i»f  acidosis,  as  indicated  by  a  decreased  alkali  reserve 

3.  With  decrea.sed  renal  elimination  and  probably  impaired  liver 
function. 

4.  With  final  paralysis  of  the  nerve  centers. 

Hemorrhajre  with  its  loss  of  corpuscles  of  course  aggravates  the 
difficulties  of  oxygen  transport. 

This  theory  has  been  taken  up  at  some  lenjjth  to  indicate  why  the 
essential  part  of  shock  therapy  is  improved  circulation  throu<rli  improved 
blood  volume.  Unless  there  has  been  severe  hemorrhage  or  anemia  there 
are  plenty  of  corpuscles  still  in  the  body,  but  stagnant  and  out  of  cur- 
rency. If  there  has  been  hemorrhage  a  blood  transfusion  is  of  course 
indicated,  otherwise  means  to  increase  the  plasma.  Why  use  a  gum 
solution  for  this  and  not  saline? 

Physiologic  saline  was  the  natural  solution  to  try  in  this  state  but 
clinically  it  was  found  that  although  the  blood  pressure  did  rise  fol- 
lowing its  intravenous  injection  the  rise  lasted  only  30  minutes  to  an 
hour.  The  reason  for  this  is  evident  on  a  little  analysis.  The  capil- 
lary walls  are  semipermeable  membranes,  permeable  to  fluid  and  crys- 
talloids but  not  to  colloids.  Fluid  is  held  in  the  circulatory  system 
by  osmotic  pressure  which  holds  it  against  the  filtration  force  of  the 
arterial  pres.sure.  Also  filtration  is  somewhat  dependent  on  the  rate 
of  flow.  With  capillary  dilatation  and  slowing,  the  fluid  escapes  even 
though  the  blood  pressure  falls  and  continues  to  escape  until  only  that 
held  back  by  the  osmotic  pressure  of  the  colloids  remains.  The  crys- 
talloids diffuse  through  so  that  their  osmotic  pressure  is  equal  on 
both  sides.  The  blood  is  thus  concentrated.  This  is  an  exaggeration 
of  the  normal  lymph  production.  When  saline  is  injected  the  blood 
pres.sure  is  raised  at  once  but  the  salt  diffuses  through  the  capillaries 
and  equalizes  the  osmotic  pressures.  Since  the  increase  in  blood  pres- 
sure increases  the  filtration  pressure  the  extra  fluid  is  quickly  forced 
out.  Also  since  the  saline  has  diluted  the  blood  the  colloids  are  of 
course  diluted  and  .so  exert  less  osmotic  pressure  until  the  blood  is 
again  concentrated.     Experimentally  Gasser  and  Erlanger  found  by 
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studying  the  blood  pressure  and  viscosity  of  blood  that  after  any 
crystalloid  as  saline,  glucose,  or  bicarbonate  solution  the  blood  pres- 
sure rose  only  one-half  of  its  theoretical  maximum  and  the  rise  was 
maintained,  on  the  average,  only  5  to  45  minutes.  Further,  not  only 
is  the  saline  of  little  value  but  large  amounts  are  actually  danger- 
ous— the  filtering  out  of  the  fluid  gives  edema  of  the  tissues  (often 
seen  in  a  perfused  organ)  and  large  volumes  clinically  have  produced 
edema  of  the  lungs. 

Thus  it  will  be  seen  that  a  colloid  is  necessary  to  hold  fluid  in  the 
circulation.  Experimentally  gum  acacia  has  been  shown  to  be  the 
most  practical  (Bayliss).  It  is  chemically  inert,  nontoxic,  easily  ob- 
tained and  sterilized.  It  is  a  combination  of  a  pentose,  arabinose, 
and  galactose,  both  carbohydrates  nonharmful  to  the  organism.  In 
a  6  per  cent  solution  in  saline  gum  has  the  same  viscosity  as  blood  and 
so  does  not  dilute  it.  The  gum  exerts  a  high  osmotic  pressure  which 
it  maintains  for  some  time  since  it  cannot  permeate  the  capillary 
walls.  Experimentally  the  effect  lasts  about  6  hours.  It  is  finally 
oxidized  as  a  carbohydrate  and  disappears  from  the  circulation.  It 
is  claimed  that  it  hemolyzes  red  cells  but  in  the  cases  reported  the 
gum  was  dissolved  in  distilled  water,  not  saline.  In  water  the  os- 
motic pressure  of  the  colloid  is  not  sufficient  to  prevent  hemolysis  but 
in  saline  the  crystalloid  protects  the  reds  and  the  colloid  exerts  its 
additional  osmotic  pressure  without  effect  on  the  red  cell.  It  has  also 
been  claimed  that  gum  causes  agglutination  of  the  red  cells,  and 
thrombi,  but  those  cases  reported  have  been  where  the  gum  was  used 
in  25  per  cent  solution,  entirely  too  viscid  and  mucilaginous.  In  the 
strength  of  6  per  cent  as  recommended  by  Bayliss  no  hemolysis  or 
agglutination  has  been  found  in  vitro.  Cells  do  settle  to  the  bottom 
of  a  tube  of  6  per  cent  gum  just  as  they  do  in  saline,  but  this  is  not 
agglutination  as  they  are  readily  diffused  again  by  shaking ;  this  sed- 
imentation could  not  happen  in  vivo.  Hypertonic  gum  solution  (25 
per  cent)  has  been  used  with  the  idea  of  attracting  more  fluid  into 
the  circulation,  but  it  has  been  found  experimentally  that  gum  at- 
tracts fluid  slowly.  Gasser  and  Erlanger  found  that  it  took  25  to  50 
minutes  for  the  blood  to  attain  its  maximum  dilution.  Hence  to 
add  mucilage  to  an  already  concentrated  blood  might  well  be  clin- 
ically dangerous. 

The  danger  is  lessened  if  the  gum  is  injected  very  slowly  and  is 
entirely  obviated  if  a  crystalloid  as  20  per  cent  glucose  is  added  to 
the  gum  saline.  The  crystalloid  attracts  the  fluid  quickly  and  the 
gum  holds  the  increase.  Thus  the  blood  pressure  is  raised  not  only 
by  the  fluid  injected  but  also  by  fluid  attracted  from  the  tissues,  it 
rises  quickly  and  is  well  maintained.  In  experimental  work  carried 
out  at  Woman's  Hospital  the  gum  glucose  combination  was  found 


SMITH:      0t'M-OLUCO6E  IN   Sl'BaiCAL  8II(K'K  255 

absolutely  innocuous  in  rabbits.  Habbits  were  sent  into  shock  and 
the  mesentery  exposed.  (tum-K^lucoNe  was  ^iven  and  the  blood  pres- 
sure rose  and  was  maintained.  The  mesenteric  capillaries  were 
watched  throu)?h  a  mien».se<»pe  l>ut  no  af{p:hitination  was  observed. 

The  reason  that  gluco.se  was  added  to  the  j^iim  saline  mixture  was 
not  merely  for  its  erystalloidal  effect  but  to  combat  acidosis  on  the 
theory  that  **fats  burn  in  the  fire  of  carbohydrate.'*  The  question 
of  the  part  played  by  acidosis  in  shock  is  a  larj^c  one  and  cannot  be 
gone  into  in  detail.  However  it  is  known  that  C'C),  combining  power 
is  lowered  as  stated  above  and  hence  an  acidosis  of  some  kind  must 
be  admitted  and  treated.  The  (luestion  of  bicarbonate  of  soda  in 
place  of  glucose  as  therapy  for  acidosis  is  complex.  Present  theories 
are  tending  away  from  the  idea  that  acid  per  se  is  responsible  for 
the  symptoms  but  rather  that  .some  concomitant  ** toxin,"  probably  an 
incompletely  oxidized  catabolite  of  fat  metabolism  is  tlie  cause.  Thus 
Joslin's  treatment  of  impending  coma  is  eliminative,  forcing  fluids. 
But  as.suming  that  incomplete  oxidation  is  responsible,  is  it  not  more 
logical  to  supply  more  oxygen  to  the  tissues,  as  gum  does  by  its 
improvement  in  circulation  in  shock,  (not  speaking  of  diabetes  here) 
at  the  same  time  supplying  the  carbohydrate  fuel,  rather  than  by 
alkali  to  neutralize  the  acid  stimulation  of  the  respiratory  center? 
In  fact  alkali  has  been  found  clinically  dangerous  in  dia])etic  coma 
and  Joslin  for  example  has  discontinued  its  use. 

It  may  be  argued  that  there  is  no  lack  of  blood  sugar  in  shock, 
indeed  there  may  be  an  actual  increase.  Tatum  concluded  after  ex- 
periments on  cats  that  there  was  a  protective  mechanism  on  the  part 
of  the  liver  in  throwing  out  carbohydrate  to  combat  acidosis  in 
shock.  Be  that  as  it  may,  the  body  will  take  care  of  the  amount  of 
glucose  given  in  the  injections  as  will  be  shown  in  a  minute.  But 
even  if  an  excess  should  be  given  the  result  is  still  beneficial  since 
glucose  is  a  diuretic  and  hence  improves  the  elimination  of  all  these 
various  hypothetical  toxins.  Glucose  likewise  has  a  distinct  nutritive 
value  and  possibly  a  specific  tonic  effect  on  the  heart  mu.scle. 

Woody  at  t  has  shown  that  the  body  can  utilize  glucose  without  any 
glycosuria  if  it  is  injected  no  faster  than  0.8  gm.  per  kg.  of  the  body 
weight  per  hour.  This  averages  about  4  c.e.  of  the  20  per  cent  solu- 
tion per  minute  in  the  average  size  patient.  This  brings  in  anotlier 
factor  in  the  gum-glucose  administration.  The  slow  rate  is  an  ad- 
vantage in  any  intravenous  work,  there  is  no  overburdening  of  the 
heart.    The  solution  is  of  course  given  at  body  temperature. 

If  these  conditions  are  followed  out.  sterile,  pure  gum  acacia.  G 
per  cent  solution  in  saline,  plus  glucose  to  20  per  cent,  injected  not 
faster  than  4^/4  <?-C.  per  minute,  at  a  temperature  of  a))out  100°  F.  at 
the  needle  (about  105°  in  the  container),  a  marked  rise  in  blood  pree- 
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sure  should  take  place  with  clinical  improvement  lasting  about  6 
hours  (when  the  injection  may  be  repeated),  and  without  any  dele- 
terious effects. 

INDICATIONS 

1.  Shock. — The  theory  has  been  discussed;  the  main  point  is  to  g"ive 
the  gum  glucose  early  before  the  vital  centers  are  damaged. 

2.  Hemorrhage. — Gum-glucose  cannot  replace  corpuscles  but  it 
makes  for  a  better  utilization  of  the  remaining  corpuscles.  There- 
fore gum  glucose  which  can  be  kept  ready  prepared  is  invaluable  in 
tiding  the  patient  over  that  critical  period  until  a  donor  is  found 
and  the  patient  finally  transfused. 

3.  Prophylactic. — As  indicated  in  the  early  discussion  shock  is  a 
progressive  thing — a  sort  of  vicious  circle.  Something,  Bayliss  says 
tissue  toxins,  causes  a  fall  in  blood  pressure  which  results  in  the 
production  of  more  toxins  and  acidosis  through  incomplete  oxidation. 
Therefore  the  rational  therapy  is  early  therapy,  when  the  blood  pres- 
sure starts  falling.  Gum  will  maintain  B.P.  for  some  hours  and  hence 
in  selected  cases  is  a  real  prophylactic. 

Surgical  judgment  must  determine  the  cases  susceptible  to  shock. 
This  is,  of  course,  frequently  impossible  but  there  are  some   guides. 
Gum-glucose  will  help  in  the  following  cases: 

1.  The  puny,  nonresistant  type,  anemic  and  rundown. 

2.  The  fat,  flabby,  ''poor  operative  risk.*' 

3.  The  case  with  very  low  blood  pressure  (preoperative)  that  can- 
not stand  much  further  drop. 

4.  The  case  with  very  high  blood  pressure  that  starts  to  fall  fast, 
remembering  that  a  %  drop  in  pressure  is  serious. 

5.  The  case  that  preoperatively  has  a  low  alkaline  reserve. 

6.  Cases  with  very  large  abdominal- tumor  masses,  as  ovarian  cysts, 
where  there  may  be  a  sudden  release  of  intraabdominal  tension  with 
profound  fall  in  blood  pressure. 

7.  In  any  case  where  the  operation  is  going  to  be  very  long  or 
very  radical. 

In  short,  gum-glucose  should  be  used  as  a  factor  in  the  problem  of 
operation  versus  resistance. 

WHEREIN   MAY   GUM-GLUCOSE  FAIL? 

Gum-glucose  is  no  panacea,  some  bad  operative  risks  will  go  into 
shock  in  spite  of  everything. 

In  severe  hemorrhage  gum  is  but  a  temporary  expedient. 

In  severe  shock  where  gum  is  given  late  the  nerve  centers  are  al- 
ready injured.  Further  there  is  some  experimental  evidence  that  in 
long  continued  shock  the  capillary  walls  are  injured  and  become  per- 
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nieable  to  colloids  of  even  Inrjro  molopulrs.  The  romedy  in  of  course 
prophylaxis. 

One  (laiif^er  must  he  remembered  in  prophylactic  injections.  IJem- 
orrhai;e  is  increased  by  hiffh  blood  pressure.  In  the  course  of  the 
operation  more  blood  may  be  lost  than  the  s»ir»;co!i  realizes  sinc«»  the 
pulse  remains  f;oo<l  due  to  the  kiii">  but  a  few  hours  later  %vhen  the 
Rum  eflfect  is  jrone  the  patient,  presumably  a  poor  risk  to  start  with, 
is  in  bad  .shape.  And  the  sur^reon  does  not  realize  that  a  transfusion 
is  now  indicated  and  not  more  pum-jrlucose  alone.  This  has  accounted 
for  several  pum  "failures"  but  the  fault  was  only  in  the  hcmostasis. 

This  then  is  the  theory  of  pum-jrlucosc  tlicrapy.  Tlic  f(Ml(»wi?ii:  is 
an  analysis  of  the  actual  cfTect  of  prum  prlucose  as  seen  in  a  series  of 
53  cases  at  Woman's  Hospital.  These  cases  ran«re  in  time  from  May. 
1920.  to  !^^arch.  1022.  Pro])ably  twice  this  num])cr  of  cases  received 
ffum  during  this  period  but  charts  for  cases  in  1021  were  not  avail- 
able in  the  bindery.  A  series  of  over  100  cases  has  ])een  reported  ])re- 
viously  by  Dr.  Lilian  K.  P.  Farrar  sliowinjr  jLjood  results.  The  findinirs 
in  the  present  series  startinjr  witli  the  less  important  are  as  follows: 

1.  The  rriiif  Output  in  the  first  24  hours  followiiifr  frum-jjlucose 
intravenously. 

"When  prlucose  is  in  excess  in  the  ])lo6d  it  is  a  diuretic  and  as  all 
these  patients  received  a  ^NFurphy  drip  in  addition  to  the  intravenous 
injection  it  is  with  some  surprise  that  one  finds  that  the  averajre 
output  of  these  53  cases  was  only  17.2  oz.  with  a  maximum  of  40  in 
one  ease,  while  31  controls  picked  at  random  but  nearly  all  of  wlioiii 
also  received  ^Furphy  drips,  showed  an  averajre  of  10.2  oz.  (with  a 
max.  of  34)  in  the  first  24  hours  postoperative.  The  explanation  is 
fourfold. 

a.  The  teehnic  of  the  glucose  administration  is  planned  to  prive  no 
excess.  These  results  indicate  that  the  body  can  utilize  the  frlncose 
as  jriven. 

b.  It  mijrht  be  suprgested  that  the  osmotic  pressure  of  the  frum 
hindered  renal  filtration.     This  is  hijrhly  improbable. 

c.  Two  of  the  cases  died  with  practically  no  urine  outi)ut.  If  tlicsc 
be  ruled  out  the  averajre  of  the  others  is  found  to  ])e  20  oz.,  i.e..  iiiorr 
than  the  controls. 

d.  Almost  half  the  cases  were  in  shock  before  tlie  <ruin  was  jriven 
and  hence  had  a  low  blood  pressure  with  resultant  low  kidney  func- 
tion. Analyzing  the  shock  and  propliylactic  cases  sej)arately.  the 
prophylactic  cases  including  those  that  later  went  into  shock  put 
out  over  20  oz.,  while  the  actual  shock  cases  excreted  only  14  oz. 
When  it  is  remembered  that  severe  shock  has  almost  an  anuria  these 
14  oz.  represent   quite  an   effect   of  the   gum-glucose.     This  result   is 
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due  chiefly  to  the  rise  in  blood  pressure  plus  the  diuretic  effect  of 
the  glucose  in  a  few  cases  where  it  was  in  excess. 

Taking  the  whole  series  together  it  will  be  noted  that  these  poor 
risk  patients  put  out  practically  as  much  urine  as  the  controls  (17 
and  19  oz.),  a  distinctly  beneficial  influence. 

2.  Influence  on  Postoperative  Vomiting. — On  the  theory  that  some 
of  the  postoperative  vomiting  is  partly  a  toxic  symptom,  gum-glucose 
should  lessen  it.  This  was  found  to  be  the  case  in  the  series  as  a 
whole.  The  thirty-one  controls  vomited  on  the  average  of  2.8  times 
each  postoperative,  while  in  51  gum  cases  the  average  postgum 
vomiting  was  only  1.3  times.  On  closer  analysis  the  difference  is  not 
so  marked.  Profound  shock  itself  gives  such  complete  collapse  that 
there  is  almost  no  vomiting.  Thus  the  shock  cases  and  deaths  lower 
the  average.  To  note  the  effect  of  gum-glucose,  only  cases  that  did 
not  go  into  shock  should  be  considered.  There  were  23'  such  cases 
and  in  them  the  average  vomiting  Avas  2.4  times,  still  somewhat  lower 
than  in  the  controls  (2.8).  The  difference  is  not  marked  enough  to 
draw  definite  conclusions  but  it  indicates  a  helpful  tendency  on  the 
part  of  the  gum  remembering  that  these  were  the  poor  risks  or  that 
the  operation  was  unusually  long  and  severe. 

There  were  two  cases  of  persistent  vomiting  where  gum-glucose  was 
given  purely  as  nutrition.  Case  No.  26  had  returned  to  the  ward  in 
good  condition  postoperative  but  developed  vomiting  that  persisted 
for  three  days  in  spite  of  gastric  lavage.  Glucose  was  given  intra- 
venously 4  times  in  the  three  days  to  a  total  of  1150  c.c.  for  nutrition 
and  to  prevent  desiccation.  The  glucose  provided  the  nutrition.  No 
food  was  taken  by  mouth  during  these  three  days  but  the  patient 
maintained  her  strength.  Vomiting  stopped  on  the  fourth  day  and 
th©  patient  recovered  uneventfully. 

The  other  patient  (case  31)  had  difficulty  with  the  gum-glucose. 
After  250  c.c.  of  the  first  injection  she  had  such  a  violent  chill  that 
the  administration  had  to  be  stopped.  Nutrition  was  later  given  by 
plain  glucose  by  hypodermoclysis  (gum  of  course  as  a  colloid  is  con- 
traindicated  for  this  latter  method).  This  case  will  be  discussed 
later  under  the  ^'unfavorable  results.^' 

It  is  interesting  to  note  that  in  Case  26  above,  where  the  injections 
average  300  c.c.  but  where  the  blood  pressure  was  not  low,  the  gum 
did  not  raise  the  pressure  more  than  an  average  of  5  points  (maxi- 
mum 9).  Apparently  gum  has  less  effect  on  normal  blood  pressure 
than  when  it  is  abnormally  low  as  in  the  cases  that  follow. 

3.  The  Effect  of  Gnm-glncose  on  Blood  Pressure. — This  is  a  very 
important  result  to  study  since  the  blood  pressure  is  a  rough  index 
of  the  severity  of  shock  and  to  raise  it  was  the  main  aim  of  gum 
therapy.    The  records  are  unfortunately  incomplete.    The  blood  pres- 
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sure  should  hnvo  been  rcoonlrd  lirfnro  and  iifttT  the  jjum  injootionR 
and  also  two  hours  after  to  uoto  nuiiiitiMianci*. 

In  41  (Nisrs  wh«*ri»  any  Mood  prossuros  arc  reconlrd  only  1(»  havo  n 
complete  reeord.  Nineteen  have  no  2-hour  reeord  and  (»  havr  tlie 
2-hour  hut  no  immediate  postinje<Mi(m  reeord.  llowrvi-r  lh«*s««  jirr 
totahul  tojfetlier  as  follows  (systolic  pressures): 

n.  RojiultH  itnniiMlinti'N*  following:  jjuiu  kIucow  injrrtiuii. 
Out  of  :^'>  cnw*^  (  l<i  plu!*  liO 

-.'I  Hhowitl  n  ris4'  in   H.  1*.  nvrrnjiiii};  L'l.«»  nun.  with  n  niax.  (»f 

122  in  ono  niso. 
11   ^lu»\vo<l  n  full  nvorn'jiny:  is. 7  (niaxinuiin  72). 
1   ciiiic  wns  tnn*l«anj;«'»l. 
1>.  Two  hours  aftor  jfuni-Rlucosc  injection. 
Out  of  22  ca.«os   (1(»  jtlus  <») 

1.1  hn«l  an  incroa-'sivl  H.  P..  avcra^t*  in(T<'nuMJt  H».(»  ninj.   (niaxi- 
nunn  .'^*^). 
!»  had  a  dtvroaiJO  in  H.  P.  avciajjin;;  14.<»  mm.  (maxinnun  2^). 

Hence  it  will  be  .seen  that  66  per  cent  (2^^  out  of  35)  jiad  an  iinnicdiate 
improvement  in  B.P.  with  gum  glucose  ])ut  this  figure  could  probably 
be  equaled  with  .saline.  The  important  point  is  how  was  the  blood 
pressure  maintained?  This  can  be  found  from  the  16  complete  cases. 
Twelve  of  these  started  with  a  rise  (75  per  cent)  while  9  maintained 
it  (66  per  cent).  It  is  interesting  to  find  that  in  the  larger  series  of 
35  eases  only  66  per  cent  showed  an  initial  rise.  Thus  we  may  con- 
elude  that  gum-glucose  in  .shock  or  on  the  table  will  increase  and 
maintain  for  two  hours  the  blood  pressure  in  66  per  cent  of  the  cases. 

However  we  have  noted  above  in  the  nutrition  case  (No.  26)  that 
glucose  had  little  effect  on  normal  blood  pressure.  The  im- 
portant thing  is  not  the  effect  on  high  l)lood  pressure  which  can 
stand  a  little  fall  (although  %  of  the  total  is  bad)  but  what  is  the 
result  where  the  B.P.  is  already  critically  low?  It  has  been  found 
clinically  that  Avhen  the  .systolic  pre.s.sure  falls  below^  85  the  patient 
is  in  a  serious  condition.  This  is  substantiated  by  Cannon's  work 
showing  that  the  plasma  CO2  combining  power  falls  with  B.P.  as 
quoted  previously.  Eighty-five  is  therefore  taken  as  a  critical  point. 
In  ten  cases  where  the  B.P.  was  below  this  all  shawed  a  rise  and  in 
all  hut  one  the  rise  was  out  of  danger.  After  2  hours  all  but  3  wen' 
.still  above  the  danger  point  and  2  of  these  three  later  rccov.Tcd. 
The  one  case  where  the  B.P.  had  been  very  low  (55)  reacted  to  110 
but  sank  quickly  and  died  of  shock.  Two  other  cases  of  low  B.P. 
are  here  included  since  they  show  the  effect  of  gum  but  their  deaths 
are  due  to  peritonitis  and  so  they  are  not  included  in  the  shock 
mortality. 

Therefore  in  the  eight  shock  cases  where  the  blood  pressure  was 
critical  only  one  died,  a  mortality  of  \2K  per  cent  in  cases  which  by 
every  indication  should  have  a  bad  prognosis.    Thus  we  may  conclude: 
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(1)  That  gum  will  raise  low  blood  pressure  in  a  high  per  cent  of  the 
cases  and  keep  it  out  of  danger.  (2)  That  raising  the  blood  pressure 
materially  affects  the  prognosis. 

These  two  conclusions  are  the  crux  of  the  whole  gum-glucose  ther- 
apy. They  may  be  tested  by  analyzing  the  mortality  as  shown  in  the 
whole  series  of  53  cases. 

Systolic  Blood  Pressures 
case    number  preinjection  postinjection 

1.—       8   60    85   

2.—     11   55   110   

3.—     16   74 114   

4.—     20   84   100   

5.—     22   60   

6.—     34 80   125 

7.—     35   70 

8.—     36   82    122    

9.—     13   48    110   

10.—     27   84   104   

Average  increase  —  +38  mm.  +15  mm. 

4.  The  Effect  of  Gmn-gUicose  on  the  Death  Rate  from  Surgical  Shock. 
— There  were  12  deaths  in  the  53  cases,  an  apparent  mortality  of 
22  per  cent.  However  this  paper  deals  with  the  results  of  gum- 
glucose  administration  in  surgical  shock  while  several  of  these  deaths 
were  due  to  quite  different  causes.  Five  of  the  so-called  shock  con- 
ditions were  really  collapse  due  to  peritonitis  and  sepsis. 

Case  No.  12  died  two  days  postoperative  with  a  temperature  of 
106.4°  and  received  gum  o^ily  seven  hours  before  death. 

Case  No.  13  died  four  days  postoperative  with  a  temperature  of 
107.6°  and  received  gum  only  four  hours  before  death. 

Case  No.  27  died  two  days  postoperative  with  a  temperature  of 
107°  and  received  gum  five  hours  before  death. 

Case  No.  35  died  five  days  postoperative  with  a  temperature  of 
106°  and  received  gum  five  days  before  death. 

Case  No.  44  died  three  days  postoperative  with  a  temperature  of 
107°  and  received  gum  four  hours  before  death. 

These  five  cases  were  moribund  with  peritonitis  before  the  gum- 
glucose  was  given  and  therefore  should  not  be  included  in  any  statis- 
tics on  surgical  shock.  Cum  was  probably  indicated  in  their  con- 
dition but  it  is  not  being  advocated  as  a  cure  for  peritonitis. 

Another  case  No.  32  also  died  of  '* septic  shock."  The  patient  had 
had  a  plastic  operation  for  a  rectocele  and  had  recovered  in  good 
condition.  Eight  days  postoperative  she  was  taken  with  sudden 
severe  pain  in  the  left  lower  quadrant  with  a  temperature  of  101. 
A  left  femoral  hernia  was  found  and  the  diagnosis  of  strangulation 
was  made.  Patient  was  in  shock,  B.P.  88/60,  so  operation  was  de- 
ferred to  next  day,  then  herniotomy  was  attempted  under  novocain. 
Patient  received  gum  during  the  operation.     The  sac  was  opened  with 
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diflHcnlty  and  found  to  contain  only  a  blood  clot.  Tho  aMonum  waM  then 
oponcii  and  no  l«M»p  of  lilnrk«'n<Ml  ^Mit  foun<l.  but  the  vrinn  of  the  left 
broad  lifrnnuMit  wrro  foun«l  thromboHcd.  Alxlomen  immodiatoly 
closed.  Patient  reacted  poorly,  the  vwrn  kept  the  blood  pressure  up 
to  115  65  but  the  patient  jrradually  sank  and  died  seven  days  later 
with  a  terminal  temperature  of  105.  This  death  can  be  definitely 
laid  to  sepsis. 

These  ti  septie  eases  were  included  in  the  scries  as  it  was  drsircd 
to  analy]^e  every  case  that  received  pum-jrlucosc  to  see  if  any  had 
shown  any  unfavorable  results.  For  the  same  reason  two  cases  that 
received  the  plucose  for  nutrition  were  included.  TIh'sc  cas«*s  will  In* 
omitted  from  the  statistical  study  of  surprical  shock  mortality.  This 
leaves  45  eases  that  received  jrum  cither  prophylactically  or  in  the  treat- 
ment of  shoi'k.  Of  these  45,  twenty-six  received  jrum  plucosc  prophy- 
lactically durinjr  the  operation  for  indications  mentioned  previously. 
Four  of  these  went  into  .shock,  Xos.  0.  10.  28.  and  40.  a  prophylaxis 
of  85  per  cent,  and  one  of  these.  Xo.  0.  finally  recovered  makinjr  the 
real  prophylaxis  89  per  cent. 

(One  other  case.  Xo.  46,  recovered  perfectly  from  the  operation 
where  she  received  pum,  but  five  days  later  developed  acute  intestinal 
obstruction  and  died.     This  death  is  not  included  as  due  to  shock.) 

Xineteen  ca.ses  were  in  .shock  and  received  jrum  as  treatment.  Two 
were  cases  that  went  bad  on  the  table  and  received  the  «rum  j^lucose 
there. 

Sixteen  received  the  irum  jrlucose  in  the  recovery  room. 

One  received  the  jrum  jrlucose  in  the  ward. 

Ttco  f7iVf7,  Xos.  11  and  10,  a  mortality  of  10.5  per  cent. 

Combininjr  the  statistics,  prophylactic  and  treatment,  there  were 
45  poor-risk  patients  that  received  jrum-jrhicose  and  five  died  «>f 
.shock,  a  mortality  of  11  per  cent. 

Thus  G.-pr.  is  nearly  00  per  cent  efficient  in  the  treatment  of  sur- 
gical shock,  includinnr  prophylaxis  as  a  treatment  as  it  is  in  the 
broader  sense.  This  result  corro])orates  the  conclusions  drawn  from 
the  jrum-prlucose  effect  on  critical  ])lood  pressure  where  it  saved  seven 
out    of   eijrht. 

Before  concludinpr  it  miprht  be  worth  while  to  consider  tlie  five 
shock  deaths  and  see  if  possilde  wherein  prum-p:lncose  failed. 

Case  Xo.  10.     Here  was  a  very  poor  risk.     Patient  nj^rd  .«ixty  two  was  sul.je«-t«'.l 
to  a  ••severe  operation  lasting  over  two  lionrs.     Slie  reaehed  the  recovery  room  in  shock. 
in  spite  of  580  c.c.  of  pfuni-g^lueo.»ie  during  the  operation,  and  died    1  V^   hours   p^f 
operative. 

Case  No.  11.  The  data  is  incomplete  but  patient  after  an  operation  of  only  one 
hour  and  eight  minutes  went  into  shock  two  hours  postoperative.  Six  hundred  and 
seventy-five  c.c.  of  gum  raised  the  Idood  pressure  from  .">.')  to  110.     Tliree  hours  later 
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350  c.c.  more  gum  was  given.  The  pulse  improved  in  quality  during  the  injection 
but  failed  soon  after  and  the  patient  died  two  hours  later  in  shock,  in  spite  of  many 
stimulants. 

Case  No.  23.  This  was  also  a  very  poor  operative  risk,  a  case  of  adherent  adeno- 
carcinoma of  colon  with  extensive  metastases.  Radical  operation,  patient  received 
gum  glucose  both  during  and  after  the  operation,  600  c.c.  in  all,  but  died  in  shock 
7y2  hours  postoperative. 

These  three  cases  emphasize  the  fact  that  gum  glucose  is  not  infallible.  It  is  not 
a  specific  but  an  aid  to  the  patient 's  resistance ;  however,  the  patient  must  have  some 
resistance.  It  will  be  noted  that  in  the  second  case  (No.  11)  the  gum  did  raise  the 
pressure  but  the  patient  did  not  rally. 

Case  No.  19.  This  death  occurred  through  mistake.  Case  of  monorrhagia,  opera- 
tion was  deferred  once  and  patient  sent  to  country  for  anemia.  On  return  the  red 
count  showed  five  million  cells.  Operation  was  performed  and  patient  went  into  shock 
postoperative.  Gum-glucose  not  given  till  two  hours  later  and  patient  died  in  tha-ee 
hours.  After  death  the  red  cell  pipette  was  found  to  be  250  per  cent  inaccurate  and 
the  patient's  real  preoperative  blood  count  was  only  two  million.  She  should  have 
been  transfused  before  the  operation,  and  failing  this,  the  shock  should  have  been 
treated  with  a  transfusion  and  gum  merely  given  till  the  donor  was  ready.  Gum- 
glucose  failed  because  there  were  not  enough  red  cells  left  and  also  because  it  was 
given  so  late  that  it  had  no  chance  to  exert  any  beneficial  action  at  all. 

Case  No.  49.  Patient  went  into  shock  three  hours  after  a  panhysterectomy  in 
spite  of  400  c.c.  of  gum-glucose  prophylactically.  Received  Harris  drip  during  night 
and  15  hours  jwstoperative  received  1000  c.c.  of  saline  and  6  per  cent  glucose  given 
rapidly  (no  gum),  intravenously.  Patient  died  in  two  hours  of  pulmonary  edema 
(shown  by  autopsy).  This  death  was  therefore  directly  due  to  the  overburdening  of 
the  circulation  with  the  sudden  inflow  of  1000  c.c.  which  was  given  on  top  of  400  c.c. 
of  previous  intravenous  and  the  Harris  drip.  Further  the  1000  c.c.  contained  no  gum 
and  as  has  been  shown  experimentally  solutions  of  crystalloids  often  give  edema  of 
the  tissues.  This  death  cannot  be  blamed  on  gum-glucose  but  is  really  an  argument 
for  gum.  However  1000  c.c.  even  with  gum  is  too  much  to  give  at  one  intravenous 
injection. 

These  failures  of  gum  only  serve  to  show  that  gum-glucose  has 
limitations  as  stated,  the  patient  must  have  some  resistance,  ** enough" 
blood  left,  and  the  gum-glucose  must  be  given  early.  Gum  failed  also 
in  the  cases  of  peritonitis  but  this  is  not  surprising.  However,  when 
gum  is  given  for  one  of  its  indications  it  is  distinctly  useful,  90  per 
cent  efficient  as  shown  above.  There  is  not  room  to  quote  the  cases 
where  it  gave  ''remarkable  results";  the  figures  must  speak  for  that, 
but  w*hile  on  the  subject  the  few  unfavorable  results  should  be  men- 
tioned, and  explained  if  possible. 

Vnfavordhle  Results: 

Case  No.  53.  Gum-glucose  was  started  soon  after  the  operation  was  commenced, 
being  given  as  a  prophylactic  to  prevent  too  great  a  fall  in  a  case  of  high  blood  pres- 
sure. After  one  hour  and  forty  minutes  of  administration  (about  325  c.c.  given)  the 
pulse  suddenly  became  weak  and  somewhat  irregular.  The  blood  pressure  fell  from 
152  to  106.  Camphor  in  oil  2  gr.  was  given  by  hypo  and  the  pulse  became  strong 
and  regular  and  the  blood  pressure  rose  so  that  the  patient  left  the  table  in  good 
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eondition,  Pul»o  116,  Roup.  24.  nml  l\.V.  Ml  AH).  Pntimt  nvoviTtNl  unrvont  fully. 
Howercr  the  o|)cration  wnn  rut  ithdrt  l>y  tlir  luilw*  nrtionn.  It  in  n  ({U(>iitiiin  whi^thrr 
this  effect  was  Juo  to  tho  jjum  rUicow  or  to  tlio  o|»orntion.  At  iiny  event  the  pulM 
rcoovcroti  even  thou{;h  the  jfumijIuroiH*  wnn  rontimieil  till  IIK)  r.r.  more  hnd  lieen 
injected  aftoT  the  pulw  failure;  a  totiU  of  510  c.c.  Thin  rcfult  therefore  rannot  Iw 
laid  to  any  upociflc  *•  toxic*'  nmnifoj»tntion  of  ((uni  rIucow. 

Cask  Ko.  31,  Cum*  of  iH)Hto|H'rative  vomiting  that  perHintnl  f<.r  two  .Inyn. 
Qlneow  nan  started  int ravenously  for  nutrition.  After  about  one  hour  of  a<lminiiitra- 
tion  the  |>atient  had  such  a  severe  chill  that  the  injcvtion  had  to  \to  st<>p|K'«l ;  2^*0  c.c. 
had  been  givt^n  in  .').'»  minutes.  Tlie  chill  was  so  severe  that  there  was  a  qu(*stion  of 
(HiUnonary  tviema  (I*uI.m»  152,  R<»sp.  40).  However  putirttt  recovered  |MTfc<-tIv  within 
an  hour  with  three  adrenalin  injections.  The  emesis  continued  for  three  more  days; 
hypodermoclysis  of  3  per  cent  jjlucose  maintained  the  nutrition.     Patient  recovered. 

The  diajniosis  of  pulmonary  e<lema  was  never  definite  in  this  case.  The  house 
surgeon  insisted  that  it  was  merely  a  violent  chill  resulting  from  giving  the  solution 
at  too  low  a  temperature.  It  is  well  known  that  this  will  cause  an  intense  chill,  even 
with  saline.  This  is  s^upported  by  the  fact  that  this  case  received  the  gum-glucose 
mlution  in  the  ward  with  the  help  of  a  nurse  inex]>erienced  in  the  technic.  In  over 
200  cases  where  the  administration  has  been  supervised  as  in  the  operating  room  and 
recovery  room  there  have  been  no  cases  of  edema,  and  chills  have  occurred  only  occa- 
sionally with  definite  lapses  in  technic.  However  in  faimeset,  the  possibility  of  pul- 
monary edema  must  be  admitted  and  discussed. 

In  the  first  place  gum  was  not  indicated  at  all,  the  blood  pressure  was  not  low,  the 
patient  merely  needed  glucose  for  food  and  some  fluid  to  prevent  de.'^iccation.  Hy|K>- 
dermoclysis  of  plain  glucose  would  have  been  much  better.  Still  theoretically  250  c.c. 
of  gum-glucose  should  not  have  caused  any  serious  harm.  The  only  answer  is  that 
this  250  c.c.  must  have  overloaded  a  circulation  that  was  not  depleted.  This  is  the 
danger  of  intravenous  work  (compare  the  case  of  pulmonary  edema  following 
saline  mentioned  above).  It  has  been  claimed  that  gum  itself  is  dangerous 
(Krure)  but  Cannon  has  stated  in  a  recent  communication  that  all  deleteriou5» 
results  reported  have  occurred  in  cases  where  "powdered  gum"  was  used.  Pow- 
dered gum  is  not  as  pure  as  the  gum  '* pearls."  Thus  there  are  two  ways  of  explain- 
ing this  edema,  1,  that  it  was  the  result  of  errors  in  technic;  and,  2,  that  it  was  one 
of  the  mechanical  dangers  occurring  in  any  intravenous  work.  In  all  probability  it 
did  not  occur  at  all  but  accepting  the  mo.«it  pessimistic  of  the  above  explanations,  that 
it  is  a  danger  accompanying  intravenous  work,  it  should  be  noted  that  the  danger  is 
quite  rare  with  gum,  only  one  case  in  over  200,  and  is  mild  with  gum.  the  pntient 
recovered  perfectly  within  one 'hour.  Following  these  indicators  it  will  be  seen  that 
instead  of  being  a  toxic  effect  of  gum,  as  .some  peoi)le  have  claimed,  the  edema  wa.**  a 
purely  mechanical  danger  which  is  mitigated  by  gum. 

To  summarize  the  harmful  effects : 

1.  A  chill  following  injection — this  is  annoying  but  not  dangerous. 

2.  The  remote  danger  of  pulmonary  edema. 

S.  The  mechanical  danger  of  overburdening  a  weakened  heart  or 
heart  going  bad  under  the  .strain.  No.  53  (any  intravenous  work 
where  large  volumes  of  fluid  are  injected  is  contraindicated  with  a 
bad  heart). 

These  mechanical  dangers  in  their  rarity  are  quite  overbalanced 
by  the  obvious  favorable  results  shown  in  this  series.  It  has  been 
seen  that  gum-glucose: 
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1.  Increases  urinary  output  in  shock. 

2.  Tends  to  diminish  postoperative  vomiting. 

3.  Will  increase  and  maintain  for  two  hours  at  least  the  blood 
pressure  in  66  per  cent  of  the  cases. 

4.  Raises  and  maintains  critical  blood  pressure. 

5.  Shows  a  prophylaxis  against  shock  of  over  85  per  cent. 

6.  Gives  a  prophylaxis  against  death  from  shock  of  89  per  cent. 

7.  Is  nontoxic.  (No  symptoms  or  deaths  in  this  series  can  be  laid 
to  any  specific  deleterious  action  of  gum.) 

In  conclusion  therefore  we  may  say  that  as  seen  in  this  series  gum- 
glucose,  properly  prepared  and  administered,  is  a  safe  method  of 
combating  surgical  (or  '^ secondary")  shock,  and  if  it  is  given  pro- 
phylactically  or  early  in  the  condition  it  is  nearly  90  per  cent  efficient 
in  preventing  death. 

SUMMARY 

The  essential  element  in  shock  is  the  fall  in  blood  pressure  with 
consequent  decreased  tissue  oxygenation  resulting  in: 

1.  Production  of  tissue  toxins. 

2.  Production  of  acidosis  as  shown  by  lowered  alkali  reserve. 

3.  Decreased  renal  output  and  probably  impaired  liver  cell  activity. 

4.  Final  paralysis  of  vital  nerve  centers.  Hemorrhage  markedly 
aggravates  the  difficulties  of  oxygen  transport  and  hence  the  state 
of  shock. 

Therapy  consists  of  maintaining  the  blood  pressure,  (also  body 
heat).     For  the  former: 

Saline  is  ineffective  experimentally  and  clinically  and  is  sometimes 
dangerous. 

Gum-glucose  is  efficient  experimentally  and  the  clinical  results 
shown  in  this  series  justify  the  following  conclusions: 

1.  Gum-glucose  is  absolutely  nontoxic  and  comparatively  free  from 
mechanical  danger. 

2.  Maintains  renal  output  in  shock,  and  diminishes  vomiting. 

3.  Raises  and  maintains  critical  blood  pressure. 

4.  Is  nearly  90  per  cent  efficient  in  combating  shock. 
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Following  are  the  tabulated  ea.se  report.s.  Owinj?  to  the  lack  of 
space  many  abbreviation.s  were  used,  as  O.-g.  for  ^""i-Klucose;  K.U. 
or  Recov.  Rm.  for  Keeovery  Koom;  B.P.  for  blood  pres.sure,  etc. 

It  will  be  noted  that  the  report  pives  the  eas«'  no.,  the  date,  whrr<* 
gum-glueose  was  given,  i.e.,  whether  in  the  operating  room,  recovery 
room,  or  after  patient  had  returned  to  ward;  the  amount  given  and 
how  long  after  the  operation;  the  indication,  i.e.,  prophylactic  or 
shock,  or  as  in  two  cases  for  nutrition ;  blood  pressures  are  recorded 
wherever  possible  and  under  the  headings  of  Pre-  and  Postoperative 
and  Pre-  and  Po.stgum  and  also  two  hours  after  the  gum  injection. 
The  diuretic  effect  is  recorded  as  the  number  of  ounces  of  urine  ex- 
creted in  the  first  twenty-four  hours  following  gum  while  the  vomit- 
ing is  taken  as  the  number  of  times  postoperative.  The  time  of  oper- 
ating (not  of  total  anesthesia)  is  recorded  and  finally  a  brief  dis- 
cussion of  the  ease  giving  the  real  reason  for  giving  the  gum-glucose, 
where  this  has  been  noted  on  the  chart,  and  the  result. 

{For    tohlfn.    s<f    pp.    £66-^7.5.) 
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A  STUDY  OF  POSTOPERATIVE  URINE  ELIMINATION 
By  Leon  Levine 

Fourth    year    student,    Cornell    University    Medical    College. 
SCOPE  OF  INVESTIGATION 

THIS  study  was  undertaken  with  a  threefold  aim:  1.  To  deter- 
mine the  amount  of  urine  eliminated  by  a  patient  during  the  first 
forty-eight  hours  after  a  laparotomy  operation,  when  no  special  meas- 
ures are  used  to  influence  this  elimination.  2.  To  test  the  efficacy  of 
various  measures,  used  during  the  first  forty-eight  hours  postopera- 
tively, in  increasing  urine  elimination.  3.  To  discover,  if  possible, 
some  of  the  factors  that  lead  to  a  decreased  urine  output  during  this 
period. 

IMPORTANCE  OF   THIS  SUBJECT 

Although  it  is  not  the  purpose  of  this  study  to  prove  that  it  is 
highly  desirable  not  to  allow  the  postoperative  urine  output  to  fall 
too  low,  it  seems  to  me  that  it  would  not  be  difficult  to  maintain  such 
a  proposition.  The  functions  of  the  urine  are  too  well  known  to  bear 
repetition.  Important  in  health,  it  must  be  still  more  important  in 
the  presence  of  pathology  anywhere  in  the  body. 

If,  then,  any  investigation  should  establish  the  efficacy  of  any  meas- 
ure or  measures  in  hastening  the  return  of  a  normal  function  to  a 
normal  level  after  an  operation,  the  labor  of  such  an  investigation 
can  hardly  be  considered  otherwise  than  well  spent. 

LITERATURE 

A  diligent  search  of  the  literature  for  the  past  twenty-five  years 
failed  to  reveal  any  work  of  sufficient  similarity  to  allow  of  com- 
parison or  contrast.  What  this  study  lost  in  the  absence  of  such  a 
guide,  I  trust  it  gained  in  unbiased  consideration. 

The  number  of  references  dealing  with  other  features  of  urine 
secretion  and  elimination,  more  or  less  related  to  our  subject,^  is 
legion.  Most  of  the  points  made  are  now  matters  of  common  knowl- 
edge. Some  of  those  not  as  generally  known,  perhaps,  will  be  pointed 
out  in  their  appropriate  places. 

In  the  main,  the  study  is  a  record  of  facts  as  I  found  them,  with  no 
attempt  to  square  the  findings  with  anything  in  the  literature  or 
with  the  opinions  of  any  individual. 

*  METHOD 

Just  a  word  as  to  the  method  of  approach:  All  the  data  for  this 
problem  were  gathered  from  the  records  of  cases  operated  upon  and 
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discharpiHl  from  the  WoimiirH  Ilospitnl  in  tho  State  of  New  Vork. 

A  six  month  period  (Oetnher.  1021.  to  March.  1922)  wan  wleeted 
purely  hecauKe  of  the  jrrrater  availahility  of  the  reronls  f<ir  that 
interval.  All  eases  were  aiialy7.e<l  earefiiUy  in  the  order  in  whieh 
they  were  filed.  All  had  to  meet  hut  one  eondition  in  or<ler  to  re- 
ceive consideration:  that  is.  the  patient  nuist  have  had  a  laparotomy 
performed. 

As  mipht  he  expeeted.  many  of  the  cases  nn*t  with  had  luid  ]»laHtie 
operations  performed — such  eases  were  not  c(»nsidered.  unless  they 
had  also  had  a  laparotomy  done. 

The  limitation  of  this  study  to  laparotomy  op^Tations  is  in  reeotf 
nition  of  the  well-known  fact  that  such  operations  arc  attended  hy  a 
greater  disturhanee.  as  a  rule,  than  that  caused  hy  operations  that  rlo 
not  open  into  the  peritoneal  cavity.  It  is  eonceivahle,  thoujrh  not 
proven,  that  this  mijrht  make  a  difTerenee  in  urine  elimination  and 
make  the.se  eases  incomparahle. 

The  features  looked  for  in  the  analysis  of  each  case  will  he  men- 
tioned later. 

Althoujrh  the  numher  of  cases  found  in  the  six  months*  period  men- 
tioned was  sufficient  for  the  establishment  of  a  "normal"  postopera- 
tive output,  the  charts  of  cases  discharged  for  some  two  or  three 
years  back  had  to  be  consulted  to  locate  a  sufficient  number  of  cases 
that  had  received  some  one  of  the  special  mea.sures  that  we  were 
investigratingr. 

In  all.  certainly  over  1,000  charts  were  thumbed  and  examined 
before  the  adequate  number  of  cases  necessary  for  this  investigation 
were  located. 

Exactly  316  cases,  falling  in  one  or  another  of  our  prroups.  were 
minutely  studied  and  are  included  in  this  report. 

I.   ESTABLISHING    A   NORMAL 

As  stated  above,  our  first  concern  was  to  determine  the  postopera- 
tive urine  output  of  a  "normal"  patient  when  no  measures  looking? 
to  the  increase  of  such  output  were  used. 

From  the  point  of  view  of  our  problem  a  "normal  patient"  was 
one  who  met  the  following  requirements: 

A.  Preoperative. — No  ca.se  was  included  which  in  its  preoperative 
record  .showed  anything  that  is  known  to  influence  urine  elimination. 
Thus  a  histQry  of  chronic  cardiac  or  renal  condition,  diabetes,  etc.: 
a  physical  examination  that  .showed  evidence  of  any  such  condition: 
or  lahoraiory  findings  which  pointed  to  such  involvement  were  criteria 
by  which  ca.ses  were  excluded  from  consideration. 

B.  Operation  Proper. — Aside  from  the  fact  that  the  operation  must 
have  been  a  laparotomy,  numerous  facts  were  noted.    Thus,  the  length 
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of  anesthesia,  the  nature  of  the  operation,  and  the  fall  in  blood  pres- 
sure during  the  operation  were  all  recorded. 

In  view  of  the  fact  that  I,  subsequently,  failed  to  make  out  a  case 
against  any  of  these  factors,  except  the  change  in  blood  pressure,  as 
influencing  urine  output,  no  case  was  excluded  for  any  reason  per- 
taining to  the  operation  except  for  (1)  a  fall  in  blood  pressure  of 
over  30  mms.  Hg  and  (2)  the  use  of  the  ''hot  water  bottle '^  during 
operation. 

C.  Postoperative. — The  chief  grounds  on  which  cases  were  excluded, 
at  this  stage,  from  the  ''normal"  group  were:  (1)  the  use  of  meas- 
ures other  than  those  "postoperative  orders"  call  for,  that  are  known 
to  influence  urine  elimination,  and  (2)  excessive  vomiting. 

It  may  be  stated-  here  that  the  "Standardized  Orders  of  the  Wom- 
an's Hospital"  state  that  "nothing  is  to  be  given  by  mouth  for  24 
hours  after  operation  but  sips  of  hot  water."  Any  case  that  re- 
ceived much  more  than  that  was  excluded. 

Now,  one  of  the  measures,  the  influence  of  which  on  urine  elimina- 
tion was  to  be  tested,  is  the  "internal  hot  water  bottle"  (1%  quarts 
of  normal  saline  at  a  temperature  of  105°  F.  given  into  the  rectum 
immediately  after  an  operation).  This  procedure  is  known  to  have 
a  .stimulating  effect  upon  the  patient,  improvement  in  respiration 
often  being  demonstrable  before  the  patient  leaves  the  operating 
table  (Dr.  Ward).  Since  the  results  of  the  use  of  this  measure  were 
to  be  compared  with  the  established  "normal"  it  is  obvious  that  no 
case  that  received  this  could  be  included  among  the  normals.  Hence-, 
no  case  of  the  142  listed  normals  (Table  I)  belongs  to  the  "first  divi- 
sipn"  of  the  Woman's  Hospital  where  this  measure  is  used  as  routine 
for  laparotomy  cases.  

RESULTS    ("normal") 

Table  I  shows  the  details  of  the  142  cases  collected  in  the  six -month 
period  mentioned  that  satisfied  the  "normal"  requirements.  (It  must 
be  stated  here  that  although  the  number  of  factors  considered  before 
a  ease  was  considered  "normal"  were  numerous,  the  actual  number 
of  cases  excluded  for  these  reasons  were  few — not  more  than  5  per 
cent  of  the  cases  examined  J 

It  is  to  be  noted  that  (1)  the  averuge  urine  output  for  the  first  24 
hours  is  15  ounces,  ■  {2)  The  average  urine  output  for  the  second  24 
hours  As  24- ounces.  (3)  The  output  during  the  second  day,  when 
there  is  great  variation. in  the  intake  of  fluid,  is  extremely  variable 
(minimum  9  ounces,  maximum  42  ounces)  and  bears  no  definite  rela- 
tion to  the  first  day  elimination.  .  . 
^?  .The  output  during  the  first  24  hours,  on  the  other  hand,  is  extremely 
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Table  I — Continued 
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constant.    The  average  of  any  25  successive  cases  is  very  close  to  the 
average  of  the  entire  142. 

COMMENT 

The  '* average  normal"  of  15  and  24  ounces  for  the  first  and  second 
days  respectively  thus  established,  represents  the  urine  output  of  the 
normal  case  operated  upon  in  the  second,  third  and  fourth  divisions 
of  Woman  *s  Hospital,  where  no  special  measures  are  used  to  in- 
crease the  output  during  the  first  24  hours  postoperatively,  and  very 
variable  measures  ('* water  ad  lib,"  coffee,  tea,  etc.)  during  the  sec- 
ond day. 

URINE  OUTPUT  IN  ''FIRST  DIVISION"   CASES 

As  was  stated  before,  the  ''internal  hot  water  bottle"  is  used  as 
routine  in  the  first  division,  immediately  after  the  operation.  Now, 
on  this  division,  also,  the  Murphy  Drip  is  used  practically  as  routine. 

Hence,  before  attempting  to  determine  to  what  extent,  if  at  all, 
either  of  these  measures  affects  urine  elimination,  I  thought  it  best 
to  establish  whether  or  not  the  combined  effect  of  the  two  was  suffi- 
cient to  show  an  obvious  increase  in  elimination.  That,  then,  was  the 
next  step  in  this  study. 

II.   EFFICACY  OF  VARIOUS   MEASURES 

A.  ^' Hot  Water  Battle' *  and  Murphy  Drip. — The  cases  included  in 
this  group  are  exactly  similar  to  the  normals,  except  for  the  use  of 
the  hot  water  bottle  at  the  operation  and  the  Murphy  drip  during 
the  two  days  following.  Any  change  in  the  urine  output  can,  there- 
fore, be  justly  ascribed  to  these  measures. 
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Table  II  shows  tho  44  ciises  of  the  (Irst  ilivihicni  collrrtcMl  to  tent  the 
value  of  these  measures. 

It  will  be  seen:  (11  That  tho  nverntfr  output  clurintr  the  flrnt  24 
hours  is  21  ounces,  or  40  per  rrut  jrmitrr  thnn  \hr  "iivnrntff  nor- 
mal." (2)  That  the  nvernjre  output  durini?  thr  sorond  24  liours  is 
25  ounees,  which  is  only  one  ounce  more  thnn  that  of  tho  "nvcniifc 
normar*  for  the  same  period.  (3)  That  whereas  the  outputs  for  the 
first  day  run  about  tlic  same  throu^'hout.  tliose  for  tlie  srcond  day 
show  marked  variations  and  ])ear  no  definite  relations  to  those  of  the 

Tvni.F  TT 
Mii:riiY  Diur  '  "Hm  Wath;  IVitni,i:" 


(       t       1  OVT- 

OUT-  ' 

1 

OUT- 

otT 
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r^r   IN  , 
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't   IS- 

NO. 

ORI> 
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IN  2ni>cke.\sf. 

NO. 

OKI) 
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NO. 

24 

24 

i 

; 

NO. 

21 

2» 

29001 

HKS. 

HRS. 

6 
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J- 

IIKS. 

21 

iii:s. 

19 

1 

1 

16 

17 

i   23 

-  9  ' 

2 
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15 

29 

94 

J   -•* 
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25 
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0 

3 
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1 

20 

32 

60 

1   ,_ 
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20 

12 
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4 
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16 

21 

31 
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L'H2!»n 

:\\ 

:'.o 

-  .'{ 

5 
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54 
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29<>6() 

IS 

14- 

-22 

6 

28943 

23 

30 

30 

'   28 

29698 

26  Uj 

32 

oi 

7 

28972 

14 

16 

14 

29 

29705 

13 

25 

92 

8 

28987 

13 

25 

92  1 

30 

29724 

13 

22 

69 

9 

29028 

21 

25 

19  1 

31 

29742 

21 

X) 

.')7 

10 

29047 

1 

15 

15 

0  1 

1   32 

29785 

17 

20 

18 

11 

29108 

1 

20 

17 

-15  i 

1   33 

29792 

20 

28 

40 

12 

29128 

■*■ 

17 

21 

24  1 

34 

294  ;u 

24 

33^ 

38 

13 

29318 

18H 

28 

51 

35 

29689 

20 

23  • 

15 

14 

29384 

1 

17 

28 

65  1 

'   36 

2948;i 

19 

34* 

79 

15 

29389 

^ 

25 '^ 

26 

2  1 

i   37 

29493 

1 

22 

401^' 

84 

16 

294.19 

1 

13 

23 

77 

;   38 

29.137 

28 

35* 

25 

17 

29571 

1 

17 

26 

53 

39 

29866 

26 1^ 

26* 

_  o 

18 

29582 

1 

19 

24* 

26 

1   -»« 

29935 

26 

oo 

2.1 

19 

29010 

11 

20 

82  : 

41 

29782 

431^ 

33 

-24 

20 

291.'>4 

1 

17 

17 

0 

i   42 

29S48 

21 
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21 

29250 

1 

28 

37 

32  i 

4:{ 

299<>2 

16 

16 

0 

22 

29268 

1    19 

27 

42  , 

44 

•_M»9IM 

27 

4:\ 

59 

' 

Averag 

e  ~~ 

21.1 

"24.8^ 

"~29.9 

•Murphy   drip   given    1st    clay  only. 

first  day.  (4)  That  the  average  perecntajre  increase  is  30  over  tlie 
first  day,  as  compared  with  a  66  per  cent  increase  of  the  second  day 
over  the  fii*st.  in  the  nf>rmal  cases. 


COMMKNT 

Thus  far  we  know  that  those  cases  that  received  both  the  "internal 
hot  water  bottle"  and  the  ^furphy  drip  put  out  40  per  cent  more 
urine  during  the  first  day  than  those  that  received  neither  of  these 
agents.  We  may  now  ask  what  part  does  each  play  in  producing  this 
increase  ? 
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To  answer  this  question,  it  is  obvious  that  we  must  study  eases 
where  one  was  used  without  the  other. 

To  be  entirely  fair  let  us  see  what  the  Murphy  drip  alone  can  do 
to  urine  elimination  when  it  is  used  on  other  divisions  than  the  first. 

B.  Murphy  Drip  Alone. — Table  III  shows  the  effect  of  the  Murphy 
drip  used  on  otherwise  '* normal"  postoperative  cases.  We  see  that: 
(1)  The  average  output  of  26  cases  that  received  the  Murphy  drip 
only,  is  19  ounces,  or  27  per  cent  more  than  the  ''average  normal" 
output  for  the  first  24  hours.  (2)  The  average  output  for  the  second 
day  is  exactly  the  same  with  the  Murphy  drip  as  it  was  without  it 
(24  ounces).  (3)  The  variability  of  the  second  day's  elimination 
and  its  irregular  relations  to  the  first  day's  elimination  (  -29  per  cent 
plus  169  per  cent)  is  again  evident. 

Table  III 
Murphy  Drip  Ailone 


OUT- 

OUT- 

1 

1 

OUT- 

OUT- 

CASE 

REC- 

DIV. 

PUT 

PUT 

%  IN- 

CASE 

REC- 

DIV. 

PUT 

PUT 

%  IN- 

NO. 

ORD 

NO. 

IN  1st 

IN  2nd 

CREASE 

NO. 

ORD 

NO. 

IN  1st 

IN  2nd 

CREASE 

NO. 

24 

HRS. 

24 

HRS. 

NO. 

24 

HRS. 

24 

HRS. 

1 

28958 

4 

11 

23 

109 

14 

29051 

3 

171/2 

26 

49 

2 

28941 

4 

15 

19 

27 

15 

29137 

2 

131/2 

26 

93 

3 

28952 

2 

18 

19 

6 

16 

29145 

4 

11* 

27 

145 

4 

28971 

4 

15 

14 

-  7 

17 

29157 

2 

211/2 

23 

7 

5 

28974 

4 

13 

20 

54 

18 

29156 

3 

14 

20 

43 

6 

28981 

4 

13 

35 

169 

19 

29275 

3 

30 

I8I/2 

-38 

7 

28984 

2 

24 

"q.  s." 

_ 

20 

29277 

4 

20 

19 

-  5 

8 

28985 

4 

28 

31 

11 

21 

29638 

3 

17 

171/2 

3 

9 

29016 

4 

22 

30 

32 

22 

29581 

4 

171/2 

22 1 

31 

10 

29462 

4 

161/2 

19 

15 

23 

29654 

4 

33 

32 

-  3 

11 

29435 

3 

16 

I6V2 

3 

24 

29730 

4 

21 

30 

43 

12 

29258 

2 

lOVa* 

38 

262 

25 

29936 

2 

28 

20t 

-29 

13 

29409 

3 

20 

16 

-20 

26 

30011 

3 

18 

35 

94 

Average 

19.2 

24.0 

27.3 

*=Murphjr  Drip  2nd   day   only. 
t=:Murphy    Drip    1st    day    only. 


COMMENT 

The  Murphy  drip  as  given  at  the  Woman's  Hospital  consists  of  a 
solution  of  5  per  cent  glucose  and  2  per  cent  bicarbonate  of  soda 
administered  rectally  at  a  regulated  rate  (about  30  drops  per  min- 
ute), and  moderate  pressure,  the  container  being  held  about  one  foot 
above  the  bed.    Provision  is  made  for  the  escape  of  gas. 

Now  Murphy*  originally  pointed  out  that  the  "retention  of  fluid 
in  the  colon  depends  entirely  on  its  method  of  administration'' — 
his  method  being  designed  to  give  optimum  conditions  for  such  re- 
tention. 

That  it  does  so,  is  shown  by  the  fact  that  in  65  eases  in  which  it 

*Murphy,  J.  B.:     Jour.  Am.  Med.  Assn.,  April  17,  1909,  Hi,  1248. 
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used,  in  only  A.  or  Icwt  than  10  per  cont.  ilid  I  Hml  the  nnnte*ii 
note  "not  well  alisorliod.*'  Tho  9m»h  lined  nhovp  were  only  those 
which  had  oomplpt«»  aliKorption. 

It  is  interrKtinf?  to  note  that,  in  all  divJHionH.  othor  than  the  flmt. 
of  the  Woman's  HoMpital.  the  so-called  llarrin  drip  in  often  lined  inntead 
of  the  ^Furphy  drip.  The  eoniparative  eOli'leiiey  <»f  thin  nieaHiire 
(which  differs  from  the  ^furphy  ohielly  in  that  the  container  is  not 
raised  above  the  level  of  the  bed.  no  provision  is  made  for  the  escape 
of  iras.  and  the  rate  of  flow  not  so  accurately  rcjftdated)  was  tested. 

The  findinfTs  may  be  briefly  summarized  as  follows: 


OrTI'lT  IN  HKST 

NM'MBER 

NrMBKRWITII 

PER  CENT 

24  MoiRR  or 

or 

rOMri.FTF. 

rOMI"I,ETE 

CAKE  WITH  C*)M- 

MEASrUK  !SFJ> 

CASES 

AHSOKJTIOS 

AUSOIUTIOK 

IM.KTB  ABSORITIOV 

Murphy    drip 
Harrin  drip 

.'»9 
24 

91 
6.1 

19       or. 
1«H  ox. 

In  other  words,  the  Harris  drip  is  quite  as  efficient  in  incrrasin;^ 
the  urine  output  as  is  the  Murphy  drip,  but  the  latter  is  much  better 
absorbed.  Obviously,  in  either  case,  the  effect  on  urine  elimination 
must  vary  directly  with  absorption. 

Having  shown  that  the  combined  use  of  the  "hot  water  bottle" 
and  Murphy  drip  causes  an  increase  of  40  per  cent  above  normal,  and 
that  the  Murphy  drip  alone  will  explain  approximately  2.5  per  cent 
of  this  rise,  we  may  infer  that  the  hot  water  bottle  alone  helps  to  the 
extent  of  15  per  cent. 

Let  us  see  whether  this  influence  is  correct. 

C.  Hot  Water  Bottle  Alone. — Table  IV  represents  a  proup  of  cases 
in  which  the  only  influence,  other  than  normal,  exerted  upon  urine 
secretion  was  the  use  of  the  ''internal  hot  water  bottle"  at  the  time 
of  operation. 

Table  IV 
Hot  Water  IVrrri.r.  Only 


OUT- 

OUT 

OUT- 

OUT- 

■ 

CASE 

REC- 

DIV. 

PUT 

PUT 

%  IX-  j 

CASE 

REC- 

DIV. 

PI^ 

PUT 

'Tr  IX- 

KO. 

ORD 

NO. 

IX  l.ST 

IX  2XD 

CREASE 

•xo. 

ORD 

XO. 

IX  l.ST 

IX  2xn 

CREASK 

NO. 

24 

24 

XO. 

24 

24 

HRS. 
~32"~ 

HRS. 

22 

292o:{ 

HRS. 
~f9~ 

HR.S. 
~23 

1 

29027 

1 

-31 

12 

1 

21 

2 

29042 

24 

19 

-21 

13 

2922.^* 

1 

28 

27 

-   * 

3 

2921.^ 

1 

17 

22 

29 

14 

29067 

1 

20 

35 

75 

4 

29296 

12 

13 

» 

15 

29175 

1 

18 

20 

11 

5 

29045 

17 

23 

35   ! 

16 
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14 
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10 
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{            Average 

18.4 

21.2 

19.6 
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In  the  main  it  shows  that:  (1)  With  the  ^'Kot  water  bottle'^  the  out- 
put for  the  first  24  hours  is  about  18%  ounces,  or  23  per  cent  above 
normal.  (2)  The  output  for  the  second  day  is  21  ounces  or  3  ounces 
less  than  the  average  normal  output  for  the  same  period, 

COMMENT 

We  see  that  instead  of  the  expected  15  per  cent  increase,  we  ac- 
tually find  a  23  per  cent  gain.  That  is,  although,  separately,  we 
find  a  27  per  cent  and  23  per  cent  increase  for  the  Murphy  drip  and 
hot  water  bottle  respectively,  when  used  together,  they  give  a  40 
per  cent  increase,  instead  of  the  theoretical  50  per  cent. 

The  comparatively  low  output  during  the  second  day  is  readily 
explained  by  the  fact  that  on  the  first  division,  the  Murphy  drip  is 
ordinarily  used  on  the  first  two  postoperative  days,  a  measure  which 
these  cases  did  not  receive.  In  other  words,  the  number  of  urinary 
stimulants  received  by  these  patients  during  the  second  day  was  less 
than  those  received  by  the  *' normal"  cases.  (This  subject  will  be 
commented  upon  again  below.) 

D.  Gum  Glucose. — ^At  the  outset  it  must  be  said  that  gum  glucose 
(6  per  cent  gum  acacia  plus  20  per  cent  glucose)  is  used  at  the 
Woman's  Hospital  practically  as  a  routine  measure  during  an  opera- 
tion, in  those  cases  in  which  the  blood  pressure  falls  30  mm.  Hg.  or 
more.  That  is,  it  is  used  in  cases  of  shock  or  impending  surgical 
shock.  Occasionally  it  is  used  as  a  prophylactic  measure  before  the 
blood  pressure  actually  begins  to  fall,  in  such  cases  where  a  marked 
fall  is  anticipated  or  where  the  patient  prior  to  operation  has  a 
moderately  low  blood  pressure  and  could  not  stand  even  a  moderate 
reduction. 

From  our  point  of  view,  the  point  to  be  stressed  is  that  the  great 
majority  of  patients  who  received  gum  glucose  had  had  a  fall  in 
systolic  blood  pressure  of  at  least  30  mm.  Hg.  Hence,  before  I  could 
compare  the  urine  output  of  these  cases  with  those  that  had  received 
other  or  no  special  measures,  it  was  necessary  to  determine  the  in- 
fluence of  a  fall  of  30  mm.  Hg.  in  systolic  blood  pressure  upon  urine 
elimination.  That  is,  I  had  to  establish  a  normal  for  this  type  of  case 
with  which  I  could  justly  compare  the  results  obtained  from  gum 
glucose  administration. 

Here,  w^e  must  anticipate  somewhat,  and  state  that  such  a  study 
was  made  (see  Table  VI)  and  that  the  average  urine  output  for 
those  cases  that  had  a  fall  of  30  points  in  blood  pressure  during 
operation  but  which  did  not  get  gum  glucose,  was:  first  day  (a)  12% 
oz.  (uncorrected  for  other  measures),  (b)  11  oz.  (corrected  for  other 
measures);  second  day,  23%  oz.  :  i    - 

We  are  now  prepared  to  examine  cases  in  which  gum  glucose  was 


Li:\'lNE:      POHTOfKRATIVK   UBINK   Kt.lMINAT10N 


285 


administered,  and  are  in  a  poKitioti  to  jiidtre  ar<Miratcly  of  ita  value 
as  a  stimulant  to  urine  elimination. 

Table  V  shows  the  th'tails  of  this  phns**  of  ih»*  invent i^rnt ion.  Y«»u 
will  note  that  the  nrtual  urine  »>»iti>ut  is  rororfl«Ml  in  oiu*  rolunin  ancl 
in  the  next  eolumn  is  reeorde<l  tlie  ••correctrd  outptit."  th/it  is,  th«* 
output  after  23  per  eent.  27  i)er  rent,  and  40  por  e«'nt.  luid  hfni  <!»• 
dueted  from  the  eases  that  had  rceeived  t)ie  "hot  watfr  hottlr"  alon«\ 
the  Murphy  drip  alone,  or  hoth.  respectively.  This  is  in  acrctrdanee 
with  the  inlluenee  of  these  respeetivo  measures  in  inereasintr  urine 
output  as  has  heen  previously  definiti'ly  established.  fSee  Tables 
ir.   Ill    and   1\'.)      Th«'   averayre   of  these   corrected    fiirures.   tln-rrforc. 

Tahi.k  V 
Kkkk<t  ok  (t!M  (Jmtosk 


CASE 
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AMorNTor 
(JIM  <;i.r(X)SE 


1 
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2 
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3 

2.'>862 
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4 
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5 

26271 
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6 

26674 
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7 
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8 

26782 
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9 

28437 

300 

10 

2S429 

300 

11 

28982 
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12 

29021 

250 

13 

2923  S 

l.>0 

14 

29334 

325 

15 

2953.1 

300 

16 

29659 

280 

17 
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18 
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19 
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2S0 

20 

29807 
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21 
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22 

29913 
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23 
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24 

29944 
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2o 
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26 
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27 
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28 

29962 

(M)0 

29 
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30 
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1.10 

31 
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200 

32 
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33 
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34 
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35 
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36 
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37 
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2H 
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].-. 
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21 
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2^ 
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represents  accurately  the  output  of  cases  with  fallen  blood  pressures 
to  whom  gum  glucose  was  administered. 

The  results  as  shown  in  Table  V  are:  (1)  The  average  elimination 
of  patients  who  had  received  gum  glucose  after  a  fall  in  blood  pres- 
sure of  over  30  mm.  of  Hg.  is  15%  ounces,  for  the  first  24  hours  after 
operation.  (2)  The  average  output  for  the  second  day  is  24%  ounces, 
that  is  approximately  the  same  as  the  output  of  normal  cases  (24 
ounces).  (3)  The  first  day's  output  of  15%  ounces  is  40  per  cent 
higher  than  the  first  day's  output  of  similar  cases  with  similar  falls 
in  blood  pressure,  but  who  did  not  receive  gum  glucose.  (4)  The 
40  per  cent  increase  brought  about  by  gum  glucose  is  just  sufficient 
to  raise  the  urine  output  to  the  level  of  the  ''normal  case" — that  is, 
the  case  that  had  no  fall  in  pressure  of  any  moment  and  which  re- 
ceived no  special  measures  for  increasing  urine  output.  (5)  The 
amount  of  gum  glucose  administered  does  not  bear  any  definite  re- 
lation to  the  urine  put  out.  The  small  amounts  seem  to  be  just  as 
effective  as  the  large  ones. 

'E.  Other  Measures. — ^We  have  now  studied  in  detail  the  effect  of 
the  more  commonly  used  measures,  upon  urine  output.  Occasionally 
other  measures  and  procedures  are  used  the  influence  of  which  on 
urine  elimination  I  should  have  very  much  liked  to  determine  with 
the  same  detail  and  accuracy  as  those  reported  above.  Among  these, 
might  be  mentioned  transfusions,  hypodermoclysis,  etc.  It  is  only 
fair  to  state,  however,  that  it  required  well  nigh  desperate  effprts 
to  collect  the  data  presented  in  this  paper  in  the  time  allotted  for  this 
investigation,  to  say  nothing  about  gathering  sufficient  cases  of  rarer 
types  to  allow  of  the  same  analytical  treatment  and  permit  of  definite 
conclusions. 

The  number  of  cases  we  succeeded  in  gathering,  where  these  less 
common  measures  were  u^ed,  I  find,  is  not  nearly  sufficient  to  allow 
of  definite  statements  concerning  them  and  any  consideration  of  them 
will  for  that  reason  be  omitted. 

It  will  be  recalled  that  although  the  average  output  during  the  first 
postoperative  day  varied  much  with  the  various  measures  used  (15 
to  21  ounces)  the  output  of  the  second  day  remained  remarkably  con- 
stant, in  the  aggregate,  there  being  no  more  than  one  ounce  difference 
between  the  averages  of  the  various  groups  of  cases.  No  one  measure 
seemed  to  be  able  to  influence  it. 

Viewed  from  a  different  angle,  we  may  ask  why  it  is  that,  although, 
as  previously  shown,  the  average  ©utput  on  the  first  day  of  cases  that 
received  the  Murphy  drip  and  "hot  water  bottle"  was  40  per  cent 
higher  than  those  who  received  neither  of  these,  the  output  on  the 
second  day  was  essentially  the  same  in  both. 

Briefly  stated,  the  answer  doubtless  lies  in  the  fact  that  during 
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the  Becond  day  the  oliminativc  pm^em  of  the  patientii  are  MimuUtcMl 
to  a  maximum  by  n  variety  of  moasurrM.  and  the  maximum  output 
of  pationtK  at  this  time  \h  oHHontinlly  the  name — when  larir#»  irrnupa 
are  considered. 

Hospital  rt^^rulations  call  for  no  parlicular  rc«triction«  an  to  fluid 
intake  during?  the  aeeond  day.  Unlike  the  first  postoperative  day. 
then,  ijuantitativc  studies,  when  so  many  variable  and  uncontrollable 
faetors  are  introduced,  are  cpiite  unprofitable. 

Amon^r  the  various  measures  used  during  the  second  day  to  stimu- 
late urine  elimination  (besides  those  already  discu.ssedi,  or  those 
used  for  other  purposes,  but  which  are  known  to  influence  urine 
secretion,  may  be  mentioned:  (!)•  ^y(ltrr:  There  bcin^  no  contra- 
indication in  most  ca.ses  to  water  by  mouth  durinjj  the  second  day, 
we  find  <»ften  in  the  **nurse*s  notes"  for  this  day  "water  ad  lib"  an<l 
the  majority  of  such  ca.ses  reflected  this  fact  very  obviously  in  their 
urine  output  for  that  day.  (2)  Digitah's:  That  any  apent  which 
w\\\  improve  the  general  circulation  will  by  the  same  token  act  as 
a  diuretic  is  a  well  accepted  principle.  l)i}?italis  (dijralen  or  (li>?i- 
foline)  is.  of  course,  the  kinp  of  cardiac  stimulants. 

Many  cases  that  just  would  not  put  out  a  normal  amount  of  urine 
during:  the  first  day,  in  spite  of  any  and  all  measures,  would  more 
than  surpass  the  normal  on  the  next  day  after  just  a  few  doses  of 
dipalen.  Witness  the  case  (Record  No.  20412)  where  12  ounces  were 
put  out  the  first  day  in  spite  of  a  hot  water  bottle  and  Murphy  drip, 
and  30  ounces  the  second  day  after  dipifoline.  Or.  still  more  marked. 
a  case  (Record  Xo.  29452)  in  which  eijrht  ounces  were  voided  the 
first  day  as  against  33  ounces  the  second  day  following?  90  m.  of 
digalen  (6  do.ses). 

In  these  cases,  evidently,  cardiac  action  was  not  normal, — the  poor 
general  circulation  leading  to  a  low  urine  elimination.  Were  this 
not  the  explanation,  digitalis  would  not  have  influenced  the  urine 
elimination  Sollman  states. f  Numerous  cases  were  encountered  that 
illu.strated  this  same  point.  (3)t  Coffein:  Hot  tea  and  coffee  are  men- 
tioned in  the  ''nurse's  notes"  of  practically  everA'  case,  durinpr  the 
second  postoperative  day.  Now,  we  need  hardly  stop  to  point  o\it 
that  the  caffein  thus  administered  is  bound  to  increase  urine  elimina- 
tion. Nor  shall  we  enter  upon  the  discussion  as  to  whether  this 
action  is  due  entirely  to  renal  stimulation  or  whether  it  is  also  due 
in  part  to  its  action  upon  the  heart  and  its  peripheral  dilatation  of 
renal  arterioles. 


•Raphael   "Diure-sis."   Dorpat.   Arb..    10.   81.   1894. 

(Raphael   showed   that   in   normal   people   1000  c.c.      H-O   causes  an   increase   of   urine   output 
of  100  per  cent.) 

tSoFlman:     A  Manual  of  Pharmacology,  p.   390. 

tS  gm.  caffein  causes   an   increase   in   urine  output   of   42   per  cent   according  to   Raphael. 
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For  our  purpose,  suffice  it  to  say  that  the  caffein  given  practically 
all  patients  during  the  second  day  explains,  in  no  small  measure,  the 
greater  output  during  the  second  day  as  compared  with  the  first  day. 

"Water  ad  lib,  tea,  and  coffee  (caffein),  digitalis  (in  cases  of  poor 
cardiac  action)  in  addition  to  the  Murphy  or  Harris  drip,  explain 
why  the  urine  output  during  the  second  day  was  always  higher  than 
the  first  (66  per  cent  higher  in  our  normal  cases).  These  measures 
used  to  the  full  extent  of  the  requirements  of  each  case,  explain 
further  why  it  is  that  the  average  output  of  any  group  of  cases,  what- 
ever their  output  during  the  first  day,  was  always  high  and  quite 
constant.  Each  case  was  stimulated  to  its  utmost  by  one,  several, 
or  all  of  these  measures,  and  the  utmost  is  a  constant  quantity  when 
any  group  of  cases  in  approximately  the  same  condition  (all  in  the 
second  day,  after  a  laparotomy  operation)  is  considered. 

We  leave  here  the  consideration  of  the  factors  that  increase  urine 
output.  We  shall  now  turn  to  the  third  and  last  part  of  our  quest, 
that  is,  to  attempt  to  discover  any  factor  or  factors  that  lead  to  a 
low  postoperative  urine  elimination. 

Cases  with  preoperative  conditions  that  are  attended  by  poor  elimi- 
nation of  urine  are,  as  stated  at  the  outset,  excluded  from  this  study. 

III.    FACTORS  IN  LOW  URINE  OUTPUT 

One  is  reluctant  to  omit  a  detailed  statement  of  that  part  of  his 
study,  which,  though  unproductive  of  positive  results,  consumed  much 
of  his  time.  It  will  be  sufficient  to  state  that  every  factor  that  might 
conceivably  have  led  to  a  diminished  urine  output  was  investigated. 
Thus,  all  the  cases  studied  were  grouped  according  to  age,  nature  of 
operation,  length  of  operation  and  anesthesia,  etc.,  all  with  negative 
results.  That  is,  all  else  being  equal,  the  figures  did  not  show  that 
an  aged  patient  puts  out  less  urine  than  a  younger  one ;  that  a  patient 
who  had  had  an  extensive  plastic  and  abdominal  operation  puts  out 
less  than  one  who  merely  had  an  appendectomy;  nor  that  the  length 
of  anesthesia  makes  any  difference  in  urine  elimination. 

But  one  factor  was  found  that,  consistently,  was  accompanied  by 
a  low  urine  output.  That  is  (a)  a  marked  fall  in  blood  pressure. 
It  will  be  remembered  that  the  influence  of  a  fall  in  blood  pressure  of 
over  30  mm.  of  Hg.  (during  the  operation)  on  urine  output,  had  to 
be  determined  first,  before  the  effect  of  gum  glucose  could  be  prop- 
erly evaluated. 

Table  VI  is  a  record  of  46  cases  that  had  a  fall  in  blood  pressure  of 
over  30  points  during  the  operation. 

You  will  see  that  (1)  even  if  no  allowance  is  made  for  the  influence 
of  the  Murphy  drip  and  hot  water  bottle  that  some  of  these  patients 
received   during   the   first    postoperative   day,    their    average    output 
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TARtJt  VI 

KrrKTT  or  Markku  Kam.  in  Wixh^u  PiiKHsrur.  (<IOmm.  IIu.] 


CASE 

REC- 

OKI* 

2S95S 

niv. 

NO. 

rAU.  IK 
SYSTOLIC 

III.O(>|> 
I'KKRHl  Kli* 

HYHTOI.H* 
HIX)OI» 

niKSHriur 

AFTFJl 
FAIJ, 

85 

HOT 

WATKIl 

mrr 

Tl.K 
u 

MrR 

IMIY 
DRIP 

OUT- 

PIT 

IN  \m 
21 

IIKH. 

ii 

COR- 

RRfTKI) 
OIT 

ih;t 
8 

OUT- 

ITT 

IS  2ni» 

24 

II RH. 

"^23"^ 

COR- 

RRTTRD 

OIT 

PIT 
(HAMK) 

-^ 

4 

51 

23~ 

o 

2S990 

4 

88 

120 

(» 

0 

13 

13 

19 

19 

3 

2S996 

3 

50 

110 

0 

0 

13 

13 

25 

25 

4 

28968 

1 

75 

120 

+ 

+ 

9 

5% 

46 

46 

5 

29002 

3 

56 

100 

0 

0 

11 

11 

36 

36 

6 

29063 

1 

75 

100 

+ 

+ 

13 

8 

28 

28 

-  7 

29241 

3 

50 

70 

0 

0 

16 

16 

19 

19 

8 

29293 

o 

77 

108 

0 

0 

16 

16 

20 

20 

9 

29344 

1 

42 

108 

+ 

+ 

8 

5 

17 

17 

10 

29401 

1 

46 

104 

4- 

+ 

12 

7 

30 

30 

11 

29412 

4 

70 

120 

0 

0 

10 

10 

12 

12 

12 

29420 

2 

58 

80 

0 

0 

16% 

16% 

26% 

26% 

13 

29439 

1 

99 

76 

+ 

+ 

12% 

7% 

17% 

17% 

14 

29337 

4 

60 

100 

0 

0 

14 

14 

30 

30 

15 

29243 

4 

58 

103 

0 

+ 

10 

7 

17 

17 

16 

29092 

4 

72 

134 

0 

0 

12 

12 

22% 

22% 

17 

29566 

3 

152 

90 

0 

+ 

10 

7 

33% 

33% 

18 

29590 

2 

65 

100 

0 

+ 

15 

11% 

6%» 

6%* 

19 

29607 

4 

44 

90 

0 

0 

12% 

12% 

29 

29 

20 

29061 

3 

42 

90 

0 

0 

10 

10 

18 

18 

21 

29099 

2 

64 

81 

0 

0 

14 

14 

20 

20 

22 

29137 

2 

46 

116 

0 

+ 

13% 

8% 

26 

26 

23 

29149 

1 

45 

110 

+ 

0 

14 

11 

24 

24 

24 

29178 

1 

45 

105 

+ 

0 

12 

10 

20 

20 

25 

28189 

2 

45 

110 

0 

0 

12 

12 

17 

17 

26 

29232 

3 

85 

65 

0 

0 

13 

13 

12 

12 

27 

29237 

2 

57 

102 

0 

0 

15 

15 

24 

24 

28 

29200 

obst. 

55 

90 

0 

0 

16 

16 

41 

41 

29 

29668 

2 

50 

100 

0 

0 

15 

15 

34 

34 

30 

29683 

3 

60 

80 

0 

+ 

9 

6 

12% 

12% 

31 

29707 

2 

40 

105 

0 

0 

14 

14 

22 

22 

32 

29734 

4 

50 

145 

0 

0 

11 

11 

29 

29 

33 

29740 

4 

48 

102 

0 

0 

10 

10 

25 

25 

34 

29741 

1 

60 

100 

+ 

+ 

12 

7 

23 

23 

35 

29780 

2 

50 

90 

0 

+ 

11% 

8 

26 

26 

36 

29726 

1 

49 

145 

+ 

0 

15 

12 

19 

19 

37 

29319 

1 

48 

92 

+ 

+ 

4 

2% 

39 

39 

38 

29396 

1 

50 

130 

+ 

4- 

13 

10% 

31 

31 

39 

29473 

3 

64 

76 

0 

+ 

11 

8 

17 

17 

40 

29476 

2 

40 

120 

0 

0 

15 

15 

9 

9 

41 

29489 

2 

60 

100 

0 

0 

17 

17 

13 

13 

42 

29529 

1 

64 

84 

+ 

0 

10% 

8% 

27 

27 

43 

29633 

3 

57 

98 

0 

+ 

9 

6% 

32 

32 

44 

29796 

4 

40 

114 

0 

0 

12 

12 

18 

18 

45 

29905 

4 

65 

125 

0 

0 

14 

14 

18 

18 

46 

29156 

3 

57 

105 

0 

+ 

14 

10 

20 

20 

Average 

12.4 

10.8 

23.3 

23.3 

•=Patient   died   before   48   hr.    p.   o. 

for  the  first  day  is  only  12%  ounces — that  is  2%  ounces  or  17  per 
cent  less  than  the  output  of  normal  cases  (cases  that  had  no  marked 
fall  in  pressure,  and  received  no  stimulatini?  measures).  (2)  When 
allowance  is  made  for  the  measures  used  to  stimulate  urine  secretion. 
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the  average  output  of  this  group  is  only  11  ounces  or  27  per  cent 
below  normal.  This  you  vrill  see  by  examining  the  column  labeled 
''Corrected  Output/'  (3)  In  spite  of  the  low  output  during  the 
first  day,  the  elimination  during  the  second  day  is  essentially  at  a 
normal  level  (23%  ounces). 

Now,  that  urine  secretion  is  dependent  upon  the  maintenance  of  a 
certain  blood  pressure  in  the  glomeruli  of  the  kidney  is  conceded  by 
all.*  That  blood  pressure  is  the  chief  and  only  factor  is  questioned 
by  many.  It  is  now  accepted  that  when  the  pressure  in  the  glomeruli 
falls  to  40  mm.  of  Hg.,  urine  secretion  stops.  For  our  study  it  would 
be  of  considerable  aid  to  know  just  what  happens  to  the  blood  pres- 
sure in  the  kidney  when  the  general  blood  pressure  falls,  say  50  mm. 
of  Hg.  I  have  been  unable  to  find  in  the  literature  any  work  that 
would  answer  this  question.  Sollman  (quoted  above)  states  that 
renal  blood  pressure  may,  in  general,  be  assumed  to  vary  with 
changes  in  general  blood  pressure,  directly.  Assuming  that  that 
statement  is  correct,  it  is  not  to  be  wondered  at  that  a  marked  fall 
in  pressure  during  the  operation  should  lead  to  a  decreased  urine 
output  of  27  per  cent,  and  that  gum  glucose,  which  has  been  amply 
shown  to  raise  blood  pressure,  should  increase  this  low  output  by 
40  per  cent  and  thus  return  it  to  normal. 

Prolonged  anesthesia,  long  operations  and  poor  cardiac  action  post- 
operatively, could  not  be  shown,  in  our  study,  to  lead  to  low  urine 
output,  unless  as  was  usually  the  case,  it  was  associated  with  a  marked 
fall  in  blood  pressure. 

Finally,  for  completeness,  I  collected  35  cases  which  showed  a  urine 
output  of  12  ounces  or  less,  that  is  at  least  20  per  cent  below  the 
average  nonstimulated  normal.  Having  collected  this  group  I  searched 
minutely  into  the  records  of  these  cases  for  the  most  probable  explana- 
tion for  this  poor  elimination.  I  found  that  (1)  24  of  the  35  cases 
(70  per  cent)  were  associated  with  a  fall  in  blood  pressure  of  over  30 
mm.  Hg.  during  the  operation.  These  cases  are  recorded  in  T^lble 
VII.  (2)  In  seven  of  the  cases  (20  per  cent),  the  records  failed  to 
reveal  any  explanation  for  this  low  output.  (3)  The  four  remaining 
cases  could  be  explained  by  (a)  the  presence  of  only  one  kidney  in 
one  case  (b)  a  nephropexy  (bilateral)  in  one  case  (c)  very  marked 
vomiting  in  one  case  (d)  a  tied  ureter,  in  the  last  case. 

A  low  blood  pressure  needs  no  further  comment.  Nor  need  we 
dwell  much  on  such  rather  unusual  causes  of  low  urine  output  as  the 
absence  of  one  kidney  or  the  tieing  of  a  ureter  in  the  course  of  a 
difficult  operation.  ' 

Although  our  series  of  cases  showed  many  in  which  vomiting  was 
excessive  I  failed  to  find  aily  definite  relation  between  that  factot 

*Howe1I:      Text    Book    of   Pliysiology,    p.    843.  ' 
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and  urine  output.  Unlefw  vomitinpr  w««  pr«rtir«ny  inroHHant,  rh  in 
tho  case  ahove,  other  thinfr"  heinjr  equal,  the  tirine  did  not  show  n 
marked  deerease  in  amount. 

About  eonstrieted  ureters,  a  not  uneommon  event  in  very  dilTleult 
jryneeolojrieal  operations.  I  wish  to  nay  that  one  workiT*  haH  found 
that  only  moderate  pressure  on  a  ureter  will  inerease  thf  urinc»  output 
rather  than  diminish  it.  and  that  anuria,  therefore,  in  such  eases  is 
due  to  eomplete  or  praetieally  eomplet(»  constriction  of  the  ureter 
lumen. 

Further.  I  was  told  about  one  ease  (did  not  see  its  chart)  that 
following:  a  difticidt  hysterectomy  put  out  no  urine  at  nil  for  the 
following  twenty-four  hours,  and  on  the  second  day  put  out  prac- 
tically a  normal  amount.  After  readinpr  on  the  subject  I  find  that 
Keye.^t  has  encountered  similar  cases,  and  offers  the  explanation  that 
such  are  the  results  of  tieinp  one  ureter,  the  other  kidney  stoppinir 
its  secretion  because  of  conp:estion  and  reflex  spasm.  These  nppar 
ently  unexplainable  cases  probably  belonpr  to  that  ^roup. 

''Collapse  after  operations"  is  also  piven  as  a  cause  of  anuria  by 
Oslert.  This  most  likely  is  the  result  of  an  extreme  fall  in  pressure, 
a  subject  already  suflficiently  discussed. 

CONCLUSIONS 

Very  briefly  stated,  the  foregfoing  study  warrants  tlie  followinpr 
conclusions:  (1)  The  averag:e  urine  outpiit  durin^r  the  first  post- 
operative day  is  15  ounces,  and  during  the  second  postoperative  day 
24  ounces.  (2)  The  "internal  hot  water  bottle"  increases  the  average 
output  of  the  first  day  23  per  cent.  (3)  The  ^hirphy  drip  increases 
the  urine  output  of  the  first  day  27  per  cent.  (4)  The  combined  use 
of  the  hot  water  bottle  and  ^Furphy  drip  gives  an  increase  durinir 
the  first  day  of  40  per  cent.  (5)  The  average  first  day  elimination  of 
cases  which  had  a  drop  of  pres.sure  of  over  30  mm.  Hg.  during  an 
operation,  is  11  ounces,  when  no  stimulating  measures  are  used.  Thi> 
is  27  per  cent  below  normal.  (6)  Oum  glucose,  given  in  cases  with  a 
fallen  pressure  of  over  30  mm.  Hg.  increases  the  urine  output  by 
40  per  cent.  (7)  Urine  elimination  during  the  second  postoperative 
day  is  remarkably  constant — approximately  24  ounces.  (8)  The  high 
and  constant  urine  output  during  the  .second  day  is  explained  by  the 
fact  that  at  this  time  each  patient  is  stimulated  to  the  utmost  by 
"water  ad  lib."  tea  and  coffee,  digitalis,  ^furphy  and  Harris  drips, 
and  such  other  measures  as  any  individual  case  may  require.  (9) 
Low  urine  output  is  most  constantly  associated  with  a  marked  opera- 
tive fall  in  pressure.     This  latter  factor  explained  70  per  cent  of  the 

•Brodie  and     Cullis:     Jour.  Physiol.,  1906,  xxiv,  224, 

tKeyes:     Urology,  p.  389. 

tOsIer:     Principles  and   Practice  of   Medicine. 
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Table  VII 
Summary  of  Eesults 


TYPE  OF 
CASE 

NUMBER 

OF 

CASES 

STUDIED 

''HOT 
WATER 
BOT- 
TLE^ ^ 

MUR- 
PHY 
DRIP 

FALL  IN 
BLOOD 

PRESSURE 

<30mm. 

HG. 

GUM  GLU- 
COSE FOR 
FALL  IN 
PRESSURE 

OUTPUT 

IN  1st 

24   HRS. 

(OZS.) 

.%  IN- 
CREASE 

output 
IN  2nd 

24   HES. 
(OZS.) 

' '  Normal ' ' 

142 

0    ' 

0 

0 

0 

15 

— 

24 

''Hot  Water 
Bottle  Alone ' ' 

21 

+ 

0 

0 

0 

181/2 

23%* 

21 

Murphy  Drip 
Alone 

26 

0 

+ 

0 

D 

19 

27%* 

24 

Hot  Water  Bottle 
+ 
Murphy  Drip 

44 

+ 

+ 

0 

■ 

0 

21 

40%* 

25 

Fall  in  Blood 
Pressure 
<30  mm.  Hg. 

46 

0 

0 

+ 

0 

11 

-27% 

23y2 

Gum  Glucose 
in  cases 
c  Fall  in 
Pressure 

37 

0 

0 

+    . 

-1- 

151/2 

40%  t 

23y2 

*Increase  over  "Normal." 

140%   increase   over  low  pressure   cases    (5). 

cases  with  low  elimination.  (10)  Rarer  causes  of  decreased  urine 
elimination  as  found  in  this  study  are:  (a)  Tieing  of  one  ureter  in 
the  course  of  an  operation^  (b)  the  presence  of  only  one  kidney  at 
the  time  of  operation,  (c)  nephropexy  operation,  (d)  very  excessive 
vomiting. 

Table  VII  is  a  summary  of  the  more  important  facts  established  by 
this  study  arranged  so  that  these  facts  might  be  seen  at  a  glance. 
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